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Chapter 5

RECOGNL£LNG GEOMETRIC FIGURES o

BACKGROUND
INTRODUCTION ~

This chapter is devoted to geometry. The subject 1s intrcduced to the
children by means of familiar three-dimensiocnal shapes. This part .of the
discussion is very informal and the classification crude: objects are

differentiated according to the shdpe.

The rest of the chapter, as well as the ensuing geumetric material through
the next several books, deals with plane geometry cnly. For convenience of
reference we now outline the main ideas (e.en though many of, them will not

be encountered until later).

We shall study what may be called physical geometry--that-is, the geometry
of the world around us. The study invoives a certain amount of abstraction,
for thed%undamental ideas we shall deal with are not things we caun pick up
or feel or see. We shall think of a point, for example, as an exact location
in space. A pecint, then, has no size or shape or color; it has no physical
attributes at all except its location. We indicate a vpoint by making a pencil

dot or a chalk dot, but agree that such a dot does not mark an exact location.

We may remark that the geometry studied in college courses is of a higher
degree of abstraction still. There, the fundamental geometric objects like
point and line are not defined at all, and the study procceds deductively

from certain formaily stated assumptions about them (called axioms).

Our purpose here is to help the pupll observe and describe fundamental
geometric relationships. The discussion is iniultive. Tu the primary grades

Wwe are not particularly concerned with formal deductions.

POINT

By a point we meen an gxect location--for exemple, the exact spot at the
corner of & room where two walls and the ceiling meet. We indicate points by
drawing dots, but we realize that a pencil dot, ro matter how small, gives
only an approximate location, not an exact one. (In fact, it ie¢ clear that

a pencil dot on a sheet of paper covers Infinitely many points--that is,

Aruitoxt provided by Eic:
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more than can be counted. ) Nevertheless, in order to.keep the language

simple, we refer to the dots themselves as actual points.

It ic customary to denope points by capftal letters. A point 1s a fixed
loecstion: points do not éove. The point at the corner of the ceiling remains
even if the whole buildgng falls down. Nevertheless, it must be remembered
that fixing a location isca meaningful notion only with respect to some
particular f{ame of reference. F;ames of referepce in common usage are: .
the sun, the earth, a car, a person, a ruler. A point that is fixed with
respect to one frame :f reference nced not be fixed with respect to a different
one. For example, when & ruler is carried across the room, & point on the
ruler remains fixed with respect to the ruler but does nct remain fixed with

respect to the eartn.

A geometric figure is any set of points.

CONGRUENCE

The idea of congruence in geometr& is basic. Two geometric figures
are said tc be congruent provided one is an exact copy of the other. A
test of congr cy is whethzr one figure will fit exactly on the other.
In practice, the objects may not be conveniently movable; then one tests
for congruence by making a mo.able copy of cne and checking it against the
other. Of couurse, all such tests, since they involve actual phyvsical objects,
often including the human eye, are only approximate. Nevertheless, in order
to keep the language simple, we shall say, "the segments AB and CD are

congruent” (rather than seem %o be)--just as people say, "Johnny and Jimmy

are exactly as tall as each other" (rather than seem to Eg).

CURVE

By a curve we mean any set of points followed in passing from a given
roint A to a given point B. Inherent in this definition it the intuitive

notion of continuity; this is a curve.

B




ard so 1is this:

. ¥

.

(However, it is & union of three curves.)

It is also noteworthy that, according to the definition, & curve can
be straight (in contrast with everyday usage). This is a curve:

[\ ;

A

and so is this:

LINE SEGMENT

The last plcture is an example of a lihe segment, that is, a straight
curve. The endpoints are marked A and B; the line segment is denoted,
accordingzly, by either AB or FEA. Again, we agree that a single point

15 not a line segment. .

Observe that a line segment can always be expressed in meny different
ways as a union of other line segments. For example, the line segment AB
shown here is the union of the line segments AC and (B, the union of the
line segments Kﬁ, EE, and EE, etc.

-
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LINE

When a line segment 1is ’extended infinitely fax.' in both directions, we
get a line. Such extensions are only copseptual, of course, not practical.
A line has no endpoints. No nxét. r how far out we go in either direction *
along‘a lire, still more of the line will lie sghead. The, infinite extent
is indlcaled Ly arrows. The lime containing points A and B 1is denoted
. The line shown contains points A, B, and C; some names for this

line are, therefore, Xﬁ, ﬁ‘, 7\-6, R’, etc“
. - !

- ,

.

Note that, although AB end AC are different line segments, T8 and

—— . <
AC are the same line.

-~

Just as a line is the infinite extension of a line segment in buth
directions a ray is the infinite extensiun of a line segment in ne direction.
A ray therefore, has a single endpoint. The infinite extent of a ray is
indicated by an arrow. The ray with endpoint A and containing another
point B 1is denuted by BAB. The endpoint must be written first. The ray
shown has endpoint A and contains points B and C; some names for this

ray are, therefore, A_ﬁ \oe.nd iC.

-




Note that, although AB* and BA arc the samc Tine, ;TB? and BA

are different ‘rays. .

2

T - B . . RE

ANGLE | ~a

By an angle we mean ihe union of two rays having the same endpoint.
(We exclude_th_e-:u.,e 1 whioh the two rays arc part of the ceme line.)
The rommon endpoint is called the vertex of the angle. The plural of
"vertex" is: "vertices". The anglé fcrmed by rays AB and AC is
denoted by /BAC or [CAB. Two segments with a cormon endpaint
determine an angle: segments AB and AC with eommon endpoint A

determine the [BAC with vertex A:

B .

, o .
-
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A special angle .hat makes frequent appearancgs in mathematics is a
right angle. N> formal definition of a right angle is given at this iime.
Instead, we will describe whet ig meant by a right angle in much the same

way that you will conveyf}he concept to your pupils.

The drawing above represents two right angles, [YVX and ZKVX. This is
one way of describing right engles. Two right angles are congruent and fit
together to form a 1 .e. Alsc, in our exemple, if this page were folded

along V¥, then ¥ and "R would coincide. .
. 3

If a plece of paper were folded twice, as the drawing below inddcates,

and .1t were then unfolded, the creases suggest segments of two iines whose

intersecticn is the point R. Thus R 1is the vertex = four right angles

whose éide$ are extensiorns ot appropriate pairs of creases.

Fl4g 2 Unfclded with creases
dotted

PLANE

—

When a fiet surface such as a_table top, wall, or sheet of glass, or
even this sheet ¢“ paper, is extended infinitely‘ih all directions. e get
a plane. N tice that if two points >f a line lie in a given plane, then the
entire line is ccntalned in the plane. Two intersecting lines determine a
plane. In the teaching material, the infinite extent of the plane is not

o

stressed.
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CLOSED CURVZ, SIMPLE CLOSED CURVE

|

\

| .

‘ We have called & curve any set of points jollowed in passing from a

| given point A to a given pofnt B. When the points A and B coincide,

the curve is sald to be closed. For this level, we will consider only those

curves which lie in the plane.

~

A closed curve

. A clcsed curve that does not cress itselt s simple

A sirmple clesed curve

A simple closed turve has the interesting property of sepsreting the
rest of the plane into two subsets, an inside or interior (the subset of
the plane enclosed by the curve) and an outséicde or exterior. Any curve
connecting a point of the interior with = point of the exterior necessar-
ily intersects the simple closed curve. (It méy te of interert that this

séemingly obvious fact is actually quite hard to prove.)
“ POLYGON

An ihportant cirass of slmple closed curves is the class of polygons.
A polygon is a simple closed curve that is a unlon of llne segments. He-
call that a line segment can always be expressed in many different ways
&s a union 6f line.segments. Hence & polygon. too, can te exprecsed in
different ways as a unioh of line segments.
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The union of AB, BC, and CA =
thé union of 7D, TB, BC, ana CA.

If we look atthe various line segments in a polygon, we notice that
they are of two kinds: those that are contained in other line segments,
and those that are not contained in other line segmentc, For example, in
fhe picture above, AD 1s of the first kind, since it is contained in }he
line segment £B. On the other hand, AB is of the second kind, since it
is not contained in any.line segment except itself. Line segrents of this
second kind are called sides: & line segment in a polygon is called &
side if it s not contained in any other line segnent in the polygen. The
polygon shown has three sides: AB, BC, and CA. A polygon of three
sides is called a triengle. A polygon of four sides is a quadrilateral;
5f five sides, a pentagon; of six, a hexagon. (The last two names are not

.

used in the teaching material. )

/

quadrilateral pentagon hexagon

o

The endpoints of the sides are the vertices (gtngular: vertex) of the polygon.

The vertices of the triangie shown above are A, B, and C.

Rectangles are special kinds of quadrllaterals. Squares are special
kinds of rectangles. A rectangle is & quadrilateral with four right angles.
A squ}re is a rectangle with four congruent sides.

13
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REGION
The union of a simple closed curve and its interior is called a region.
We refer to a triengular region, rectangular regica, or circular region, etc.,
indicating that the simple closed curve is a t~tangle, rectangle, or circle,
etc. For example, an ordinary sheet of paper is a rectangular region; the

edges of the paper form a rectangle.

interior circular region
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5-1. FAMILIAR 1HREE-DIMENSIONAL SHAPES

OBJECTIVE: To lead children to observe distinguishing %eatures of

spheres, rectangular prisms, and cylinders.
VOCABULARY: Shape, round, face, edge, corner, surface,

MATERTALS: A table on which there are familiar objects
(at least 15): balls, voxes, blocks, plastic
containers, and the like. These should be
restricted to objects that can serve as models
or spheres, rectangular prisms, and cylinders,

A set of commercial models is highly recommended,

Rectangular Cylinder
prism

SUGGESTED PROCEDURE

PRE-BOOK ACTIVITIES:

This exploratory lesson directs attention to the geometry of spheres,
rectarguiar prisms., and cylinders. These terms, of course, will not be
used with the children. There should be a sufficient number of objects
(varied in color end.shape) so that all children have an opportunity to
randle and to discuss the Lbjects. They should run their hands over surfaces
along edges, etc. As the lesson proceeds, use the words object, item, and

thing interchangeably so that the children will learn the word object.

Y-u may begin this lesson by desigrating desks on which children are
to place objects that have scme kind of likeness to each other. Begin by
asking a child to place an object {(item or thing) on cne of the desks.
Ask anvther ~hild to select a second object. If he does not think it should
be placed with the first object, he may place it on another desk and explain
in what way these objebts are different. The classification has been

established at this point.
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When the other children place cbjects in the various sets, they should
use this same classification., You may find that the first sorting is
done according to color or size or use of the object or material from
which it is made, etc. Let the children continue the classification
by using six or more objects. As each object 1s placed with & set,
discuss with the children whether or not it belongs with the other

objects in the set.

Start again with all objects in cne set and tell the children to think
of other ways to sort them. Let the children develop several classifications,
If shape has not been used as a basis for sorting, introduce it. First
place a ball on one desk, a box on the next desk, and & can on the third.

Then select another object and ask the children why it should be placed
on a particular table. If a response is made that it has a shape like

a ball, sgree, and comment that it is a figure shaped like a ball.

The activity shoulcd result in some such arrangement as that pictured below.

—

After the sorting is completed, the children should identify what the
objects in each set have in common. Their description of the sets may be:
objects like boxes, obgects like balls, objects like cans., Help develop
the awareness of Llhese uhapes by desecribirg the boxes as having edges,
flat sides (faces), and corners; the cans as having edges (rims) but

no corners; and the balls as having neither edgeS nor corners.
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USING THE PUPIL'S BOOK, PACES 133-13%: RECOGNIZING THE SHAPES OF FIGURES

IDEAS
Objects are shaped in different ways. (Balls, cans, boxes.)
Page 133:

This is a teaching page. Call attention to some of the pictures of
objects on the page. Ask the children to look at the first row. Note that
& row goes across the page, not up and down. Ask what the first object in

the first ruw is. (Zall.) Ask the children to mske a mark, )(, on the ball.

Then ask the children * ark, )( » the first picture in the other rows

and one other picture shapea like the first »ne in the same row.

’

Page lék:

This is a teaching page. This page has more choices f r marking in each
row. Ask the children t~ 1-ok at the first row and mark tne twe objects that
have the same shape. Check the accuracy of their markings, then give

instructions f r meking the next row.

ERIC
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FURTHER ACTIVITIES:

l.

Ask a chila to put his hands behind his back. Then place in his
hands an object shaped like one of the three kinds in this lesson.
{It would be advisable to include objects which had not been used
in the earlier sorting.) Ask the child to identify its shape.
Continue with other children and other objects. In each case,
ask why the object is classified as 1t is. Chalk, dominoes,

and cylindrical pinboxes would be helpful.

Have children identify other objects in the room that could be .

placed in one of the three categories. Children may wish to bring -
from home various objects to add to the collection, Flashlight

batteries, balls, blocks, pencils, chalk, or simple toys can

be classified as they are brought in.

Pictures of objects can also he brought in and classified. Have the
children tell why each object can be put in that particular
classification., This procedure not only helps to identify the
geometric figures but also provides the association of the

picture with the objects and with ‘the geometric figure they
represent. The plctures may be arranged cn a bulletin board,

in a scrapbock, etc.

If children ask the geometric names of the objects that they
handle, supply these names whenever possible. Although intro-
duction of such names as "rectangular prism", "cylinder", and
"sphere" is not the purpose of this chapter, some children

are interested in new words and will teke pleasure in hearing them.

Select a& child. Give him an object, such as a ball. Have him call
anothev child to find another cbject in the room with the same shape.

Continue with other objects and other children.

o
aty
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5.2. SIMPLE CLOSED CURVES

OBJECTIVE: A preliminary classification of some simple closed curves.
VOCABULARY: Straight, rounded, circle, inside, cutside, on.

MATERTALS: Balls, boxes, and cans as in the preceding section; models of
circles, triangles, rectangles, and other curved or polygonal
figures, such as triangles from rhythm instruments, rectangular
picture frames, circular embroidery hoops, rubber vands, stretched
arouad pexs on a pegboard (»r nails in a piece of ceiling tile),
models made from wire or starched string (do net use cardboard
sneets as they suggest the reyions rather than the curves them-

selves); chalk and string for drawing circles on the -halkboard.

SUGGESTED PROCEDURE

PRE-BOOK ACTIVITIES:

DISTINGUISHING BETWEEN "STRAIGHT" AND "ROUNDED"

Befére the lesson, draw several polygons and other simple closed curves

on the chalkboard. Include at least two circles.

P .int out that some of the figures are r.unded, while others have strajght

sides. Discuss and classify esch igure ia turn.

Children instinctively identify a representation of a zircle as rounded.
Indeed, they tend to believe that any georetric figure which does not represent
|
| a circle is not rounded even though they agree that the figure does not have

| straight sides. Figures such as (:::::z::::> or <:::i:t::) are particularly
| . : .

| difficult for children to identify as rounded.

; Q ’ 2 1
" ERIC
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I this difficulty does arise, it is sugrested that a b ok be classified
as having straight sides. This then may be uced as a model of straightnese.
Place tne b-ok eige along the side of the firure. If the side of the figure

does not coincide with the model, then the figure ts classified as rounded.
Display and discuss the triangles, frames, and huups, and the pegboard
and wire ridels. Use these representations of geometri~ “yrures to differentiate

the outlin2 f: m its ints ri.r and extericr. Ask the :nildren to place a finger

in:.l®¥, swtside and on the utline or tigure.

Display the tall,, trxes, and cans. Show the circular seem f wu ball.
(Do not use a Lawlull; its scam is not a plane surve.) Indicate the rounded
rims ~f the cans. Point t, the straight edges of the boxes.

Have the -hildren . ok t.r bjects ab ut the room whose shapes they can
classify: the r unded rim f tne wastebaskel or clock, the straight edges

»f the desk or windrw, etc.

USING THE PUPIL'S BOOK, PAGE 132+ ROUNDED OR STRAIGHT

Thirs s a teaching pape. Tead the instructicns to the children, the
child is to make & mark somewhere on the tigure not ® or . Have
one child d, the marking, n a bo ok displayed av the froat or the room while

the other ~hildren work individually.

N

ERIC
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Teaching Page
Rounded or Straight
Mark each rounded figure_blue.
Mark each figure with straight sides red.
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DISTINGUISHING CIRCLES FROM OTHER ROUNDED SHAPES

Direct children's attention again to the figures on the ehalkboard.
Tell the children that you are going to erase all the figures (or pictures)
with straight sides. Have them pick ocut the figures for you. When all the
polyg-ns have been erased, replace them with curved figures that you can

drav freehand.

O XM

Introduce the word circle. Consider the figures cne by one, picking out
the circles. Have the children tell why the circle is special. ("It looks

the same from every direction", etc.)

Befsre erasing the representations of circles, make it clear that the
circle is the cutline. Ask various children to come to the chalkboard and

place & finger inside, outside, and on the figure.

USING THE PUPIL'S BOOK, PAGE 136: CIRCLES

Read the instructions to the children. The pupil is to make & mark

somewhere on the figure.

La '
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Circles

Mark each circle green.

Color the inside of the other figures red.
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5-3. POLYGONS

o~

G TVE: A preiimins:y clasgification of some polygons.
VOCABJLARY: Triangle, rectangle, cjuare.

MATERIALS: Boxes, models »f triangles, rectangles, and cther plygons,
such as triangles Trom rhytnm instrurments, rectangular picture
frames, rubber tagds streiched arcund pegs on a pegboard (or
nails in a plece ¢ ceiling tile), models made f{rom wire or

starched string; sticks of various lengths.

SUGGESTED PROCEIURE

-~

PRE-BOOK ACTIVITIES:

[/

This lessun requires s.me preparation of the chalkboard. On the left
side of the chalkbhard, draw several polygons.. (As shcwn bel w). Include
at least three trian~les and three quadrilaterals, and & few p.lygons with

five »~r more sides.. .

| O
N

On the right side ot the chalkboard, draw several yuadrilaterals (as shown

below). Include at least five rectangles,. twd 5f which are square; at least

two of the rectang..., including une »f the squares, should be "tilted".
3

. Keep this section covered from view until needed.

@




CLASSTFYING POLYGONS ACCORDING TO THE NUMBER OF. SIDES

O
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Ask the class how the set of figures (or pictures) drawn here differs
from those discussed last time. (All of these have sfraight sides.) Pick
out a triangle and show that it has three sides; write "3" inside the
tridngle. Pick out a guadrilateral and show that it has four sides; and
write "4" inside. Then consider the remaining figures in turn, getting
the children to agree on the number of.sides, and recording the number inside

the figure.

See if children know the name, triangle, for polygons having exactly
three sides. Suggest the name if necessary. Consider the figures once
more, picking out the triangles. The word "quadrilateral™ is not introduced
at this stage, but should be given if a child asks for the name of a polygon
of four sides. For five or more sides, it is enough to %tell the children

that special names do exist.

Display the metal triangles, the picture frames, and the pegboard and
wire models of polygons. Have the children classify their shapes.

Supply sticks of various lengths for the children to form into triangles.
Make sure that the two shortest sticks have a combined length greater than

the longest; then the child will always be able to construct a triangle.

If you wish to discuss the number of angles of a triangle or any other
polygon, it is better to use the term "points where the sides meet” since it

is difficult to define an angle correctly at this grade level.
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USING THE PUPIL'S BOOK, PAGE 137: NUMBER OF SIDES

Read the instructions to the children. ’
Page 138: TRIANGLES

Ask the children to mske & b'ue mark on any figure that represents

a triangle.

ERIC <
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Number of Sides

Write the number of sides inside each figure.

o

137

29



Triangles

Mark each triangle biue.
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DISTINGUISHING RECTANGLES FROM OTHER QUADRILATERALS

Disclose the figures on the right si® +f the chalkboard. Ask the
class how the set of figures (or pictures) drawn here differs from the

set discussed earlier in this section. (Each of these has exactly

feur sides.) Tell the class you are all going to look for scw.. special
rigures in the set. Ask whether some child sees a figure that is
special in any way. Point to the rectangular.picture frame and the
rectangular window frame as examples of the special shapes we are
looking for., If necessary, ask explicitly about the corners. Try

to lead the children to the idea that in a rectargle, all four corners
"look alike". If any difficulty arises in determining if the four
corners "look alike', use & paper model [::5. If the peper mogel fits
the corners of the figure exactly, this will be accepted as meaning tha*

the four corners "look alike." Introduce the word “"rectangle."

Some children may object to calling the square a rectangle; point out
that it is a special kind of rectangle, Jjust as a lollipop is a special

king of candy.

Have the children make rectangles by bordering a sheet of paper with
a crayon,

Display several boxes and point out how their edges form rectangles.
Have the children look for rectangles in tne room as boundaries of

desks, the chalkboard, and so on. 4

USING THE PUPIL'S BOCK, PAGE 139: RECTANGLES

Read the instructions to the children. The child i. to make a mark

somewnere on the figure.



Rectanyles

Mark each rectangle red.

139
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DISTINGUISHING SQUARES FROM OTHER IECTANGLES

Draw several squares and other rectangles on the chalhboard before the

lesson begins. Make certain that the rectangles, other than squares,
can be clearly distinguished from squares. Ask the class if all of the
figures have four sides. Then ask if all the figures have corners that
"look alike." If thexe is any question about this point, use the folded
paper model tc show that the model will fit the corners of the figures )
exactly. Ask for the name of these figures. (Rectangles) Tell the
class you are going to look for the special xind of rectangles. The

children will name this figure as a square. Use a piece of string to

_demonstrate that the sides of the figure are congruent. Do not use

this term but merely place the string along one of the sides and show
that this piece of string will fit exactly on all of the other three
sides, Use this same procedure with another figure that is a rectangle
but not a square to ‘show that this is not txue of rectangles that are

not squares,

Display several boxes and point out how their edges form squares or
other rectangles. Have the children look for squares and other

rectangular figures in the room.

USING THE PUPIL'S BOOK, PATE 140:

Read the instructions to the children.
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Squares and Other Rectangles

Mark each square green.
Mark all other rectangles red.
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5-k. CLASSIFYING REGIONS

OBJECTIVE: ~ To recognize that a circular region

» rectangular

region, etc., consists of the curve itself plus its interior.

To identify circular, rectangular, triangular, and

square regions.
VOCABULARY: Circular region, rectangular region, triengular region,
and square region.

MATERTALS: vire models of circles, rectangles, squares, triangles;

flannel regions of the same shapes.

SUGGESTED PROCEDURE

PRE-BOOK ACTIVITIES:

In preparation for study of regions, review the ideas of inside,
outside, and on. In the SMSG Kindergarten book there are many

activities that call attention to these igdeas.

The use of playground circle games can reinforce the idea of & circle
through their references to the above terms: Such games include:
"Froggie in the Middle", "The Farmer in the Dell"™, "Bow Belinda",
"In and Out the Window", "Looby Loo", "The Old Brass Wagen", and

"Hokey Pokey". Step on the circle to show where the curve is.

The playground outlines for "Four Square" can be used to find

several squares.,

The outlines of the volleyball or basketball court are eatmples of
rectangles, though thece may tend to be too large for delineation

at this time.

On the flannel board place an assortment of regions of the types above.
Compare these with models of circles, rectangles, trianglcc, and squares.
Ask how a circular figure is like a circle and how it is different.

(Alike in shape; the edge o1 the felt figure is like the wire circle;
the inside of the felt figure is "full"; and so or.)

S 38)
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Tell the children that rny object like the felt cutnut has a longer

name. It is called a circular region. Its edge is a circle.

Continue with the other figures. Refer to their straight edges as sides.

Use the terms triangular region, rectangular regicn, and square region.

Place the wire models on a table in separate classificaticns. Ask a
child to go to the flannel board, remove a region, compare it with a wire
;model, name the region, and place it in the proper classification.

Continue until all the figures have been removed and classified.

Some children will use the terms: circle region, rectangle region, and
triangle region. Agree and state, "Yes, that is a circular region.”
If the teacher consistently presents the correct language pattern, the

ch:ldren will, in time, use the proper terminology.

USING THE PUPIL'S BOOK, PAGES 141-146: REGIONS

Ideas
A circular region, rectangular regicn, etc., consisis

of the curve itself and its interior.
Pages 1hl-1hk:

Each page includes a different type of region to classify.

The instructions should be read to the children.
Pages 145-146: A
Here the children need to mark the curve itself: [ii]

Crayons should be used. Red if the curve 1s a circle; blue if & triangle;

green if a square; and black if it is a rectangie that is not a square.

ERIC
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Regicns

Mark the circular regions.

| 141
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213

Mark each rectangular region.
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Mark the triangular regions.
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Regions

Mark each square region.
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Regions

Mark an X on each of the rectangles, squares, circles and triangles.
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Regions

Mark an X on each of the rectangles, squares, circles, and triangles.
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FURTHER ACTIVITIES:

1.

ERIC

Aruitoxt provided by Eic:

Place parquetry blocks in a bag for a game of identifying figures.
If blocks are not available, figures éﬁt from tagboard or cardboard
may be used. Children take turns. Each reaches into the bag
without looking and identifies the shape of a block by feeling it.
He may say, for example, "The block is shaped like a triangle."
Then he brings out the block. If the other players agree that

he is correct, he places the block in front of hiwm. Otherwise

he returns it to the bag. At the end of the game, the child having
the most blocks is the winner. It is necessary, of course, to
establish the rule thgt each child must have the same number

of turns, Children can make tally marks to keep track of their turns.

rectangular region, triangular region, and circular region. Paste

a model cut from construction paper at the top of each page.

Children may cut pictures from magazines and paste them on appropriate
pages. Do not hastily reject a child?ls seiection és incorrect;
inquire. Some aspect or detail that escapes your attention‘may

have been seen by the child.

Give children geometric regions cut from colored construction paper.
They may assesble the shapes into "pictures” of animals, people, boats,

buildings, tree forms, and so on.

. Prcvide parquetry blocks and design blocks for children to use in

making designs, pictures, etc. Further intuitive understanding

among geometric figures can be developed by such experiences, The
4

intent of this chapter is to introduce concepts and vocabulary

rather than to have children "master" the content.




5.5, FITTING REGIONS

OBJECTIVE: To distinguish different regions by seeking to fit them on

each cther.
VOCABULARY: Match, fit.

MATERIALS: Flannel board regions of different sizes and shapes; there
should be 1wo sets of congruent figures of contrasting colors
(red and g.reen, for instance); one square region clearly largér
than any of the other congruent figures; a few sets of construction

paper regions in two colors, as above.

SUGGESTED PROCEDURE

PRE-BOOK ACTIVITIES:

Place on the flannel board some of the red figures as shown:

Talk about what it means to fit exactly, or to match exactly. Show
how edges of coins of like denomination match exactly; discuss the
way the edges of slices of bread often fit exactly in a loaf. Pages
in a book match, and one end of an unsharpened pencil may fit exactly

against the end of another, with nothing left over of either pencil.

Hold up a green rectangular region which will fit exactly one of the
red ones on the flannel board. Hold it with its sides parallel to
the sides of the one oa the board. Have it described as a rectangular
region., :Ask whether this region will exactly fit any of those on
the flannel board. Have a child do the matching, and show that all
sides match, or fit.

Remove the two figures, place the green one on the flannel board, and
ask whether the red on~ can be matched to it. Remove the green figure
and ask whether 1t would fit on any of the other rerfons of the flannel
board. Have a child try to fit it, and show clearly that there are some
parts not covered up either on the red or on the green figure. Match
the other green regions to the appropriate red regions in the same way,

wERi(3having them described each time as a ___ region.

e a4
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Without letting the class see what you are doing, arrangse the green

regions on the flannel board in difierent positions,

> o2

Hold up the red triangular region in the same position it was in when it,

was firct matched, A.k with what kind of region it might be matched. Turn
the flannel buard g that the children can see the different chupes; then

ask the children whetner the red rercion can be matched tn one of those on

the board. Ceution the :hildren t. be careful, o r cven this simple arrange-
ment can cause diffi-ully tor children who expect to cee regsions in positiong

with cne cide parails~l t- the floo:. Cwtinue fittings the sther flyures.

Hild up the cguare region of larger cize and avk whether it could be
matched t . any o1 thute n the board, Discucs tue fact that a region must

not only be the same clape tut als the same sice in rder ¢, it ~xactly.

USING EEE PUPIL'S BOOK, PAGES 147-150: HEGIQEE THAT FIT
Ideas

Regions »f the same cive and shape can Ye 1iited ' ne »n the .ther.

A region can .o rotated for posible fitting,

The firct tw. ,awve, show regions in the so-called norizontal position.
It represents n. pr slem £ r identificati mv The third and ¢ urth pages will
need mcre carerul :eo-utini.ine .1nce rotating will be nececcary in moct

instances to get toe 1 oures t i,

ERIC Y
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Mark the regions that fit.

Regions that Fit
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Regions that Fit
Mark the regions that fit.
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Regions that Fit

Mark the regions that fit.
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Regions that Fit

Mark the regions that fit.
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e An additionel series of lessons can d¢ developed to refine comparisons by
fitting. A long thin rectangulur region can be included with one that is

nearly square.

All the red regions might be rectangular regions (including some sguare
ones) such as two different sizzd square regions end three or more

rectangular regions of different dimensions and proportions.

The green regions should include all of these shapes as well as other

rectangular (and square) regions of difrerent proportions, including
some like the following for which one pair of sides fits somewhere sbove

but the other does not.

et iy

O L i

This time, the pupil will nced to reog.ize that, for the fitting, the

lengths of opposite sides must be the same. Choose some of the green
regions quite similar to the 1ed ones, buv* not actuell ~ the same;
good practice can then be developed in estimating relative lengths.
Tn most cases it would be profltable, before any attempted fitting

is made, to discuss whether a given green regiocn will fit and what

would be reasonable places to try it.

Ancther time, some of the red regions on the board should be turned
in different positione. It is important to plan specifically for

such a lesson.

Q 5 4)
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Geometric insights of these additionel lessons would include:

1.

An awareness of the impossibility of matching a long, thin
rectangle with one which is nearly a square;

An awareness of the possibility of comparing visually the sides

of a region to see whether they are likely to fit;

An avareness of the possibility of rctating a region to make
it fit another;

The recognition of a rectangular or triangular region which

does not have a side parallel to the floor.

Y
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Chapter 6

PLACE VALUE AND NUMERATION

Background

The fundamental purpose of this chapter is to learn assigned neames of
numbers éfeater than nine. We have named the first few numbers: 0, 1,
2, 3, 4 5, 6, 7, 8, 9, and 10, but the procedure of assigning
a new name to each successive number is clearly impractical, Some sort
of system of naming numbers is necessary. This chapter is devoted to
the giggg-Arabic system of numeration, our decimal system of numeretion.
Tt is interesting to notice that this is a relatively modern system--
quite unknown to the Greeks and Romans. Indeed, mathematicians have
conjectursd that the rather feeble accomplishment of the Greeks in
algebra was due to their lack of a reasonable notational system. The
system which we now use is only about a thousand years old; it was carried

to Europe, along with spices and sandalwood, by Arab traders.

The simplest numeration systems are very closely related to tallving.
For instance, the Romens used I, II, and III for the first three
numbers. Of course, this sort of notation is completely impractical
for large sets, and people soon found ways of simplifying the naming A
system. The first step was to count by groups of some agreed-upon size,
so that, for example, we might refer to seven dozen eggs, Or & gross

(twelve dozens) of pencils.

Let us state in mathematical terminology Just what this sort of
"grouping” emounts to. Suppose we are trying to describe a set which
has a great meny members. We select a subset of some staudard number
of members (1ike a dozen, or a gross) and partition (spi:t up) the set
into as many equivalent subsets as possible., There may or may not be a
remainder (that is, members left over). Thus 1f 5 1is the standard
number, we may partition the set

O
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O O

into the sets

e

and describe the original set as consisting of 2 fives and 3 ones.
The number of members of the standard subset is more or less arbitrary.

Thus we descriBe the number of members of the set pictured above in any
of the following ways:

Fives Ones Threes l Ones Tens Onres
2 3 N % 3

We customarily group by tens--presumsbly because we have ten fingers.
Computing machines customarily group by twos, and the barefoot Mayans
grouped by twenties,

This system of counting by groups has been used by most civilizatione.
But as greater and greater numbers of objects were considered, new names
for greater and greater standard numbers became necessary, Thﬁs the
Romans uted I, V, L, C, D, and.M for one, five, Tifty, one hundred,
five hundred, and one thougand. At each stage,‘as names for greater
numbers vere needed, a new symbol was needed. But the Hindu system
clrcumvents this difficulty by assigning meaning to the place a digit
occupies, and manages to create néﬁerals for every number from the ten
symbols: O, 1, 2, 3, 4, 5, 6, 7, 8, and 9. This is a truly
& remarkable achievement.

The idea of grouping, togetﬁ%r with place value, is enough tu permit us

to assign numerals tp the first hundred numbers. The step from the pattouin:

Tens Ones " to the numeral 47
7
-
DO
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is a simple one, and it should be clear tha. this number ic to be

. assigved to a set which consists of 4 tens and 7 ones. The
number 10 1is described in precisely the seme way: this is the
nunber which is to be assigned to a set of 1 ten and O cnes.
We say that the right hand digit is in the ones' place, and that
its neﬁghbor on the left is in the tens' place.

There is & further step in our system »f numeration. Supp. se that
a4 set consists of 23 tens and 4 ones. In counting the 23 tens
we would '‘normally group these in tens, so that our record keeping

might’ look like either of theSfollowing:
MR
Tens Ones Tens of tens | Tens ! Ones

23 L 2 I 3 | Y

fn either case, naming this number 234 is completely natural. We
say- that the right hand digit is in the ones? plece, its left hard
neighbor in the tens! place, and the next left hand digit is in the
hundredst place. c&11 tens of tens "hundreds", and we call tens
of tens of tens‘"thousands". Bui the practice of naming thesc greater
numbers eventually becomes impractical and we Tall back on the
numerals. Thus

| 23k, 166, 789, 345, 863,456, 998,5¢7,452, 345, 75,989

nemes a certain number in a perfectly well-defined vay, but it
is doubtful if =many oi us reuember the ordinary names beyond quadrillion.
NOTE: '

» The sequence of tupics in this chapter mey require a little explanation.
We begin gy partitionirg a set into as many sets of ten as possible. ﬁe
then record the number of’sets or ten (number of tens) end the number in the
remaining set (the numb%r of ones). Then we begin to name %hese numbers.
, Following this introduction to the meaning and writing of 2-digit numerals,
the so-called "teen numbers", 11 through 19, are considered.
Difficulties arise because the pattem of naming is more complex than the
Y, naming of the numbersgin the twenuizs, thirties and so on. Eleven and
/ ++ twelve have very speciel names, but the name., of the "teens" reverse the
usual pattern. For instance, in "thirteen" thé first part of the word is

associated witl ones and the last part with ten. On tre ouher hand, in

"tuenty-seven" the reverse is true.
N »
o -
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Again, note that the numeral "10" was delayed until we could assign

‘ it the natursl meaning: cne ten and zero ores.

N

e
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6-1. COUNTING BY TENS AND ONES

OBJECTIVE: To help children learn to count sets with many members by

counting sets of ten.
VOCABULARY: (No new terms.)

MATERIALS: Flannel board squares and strips of ten, similar flannel

board material, other types of counting materials.

BACKGROUND NOTE:

A set of objects may be partitioned intc subsets of ten members each

and e set of not more than O objects. (We do not use the te.m "pertition"
with the children.) In this lesson the children learn to do this partitioning
into subsets of ten and to name the number of members in the set; e.g.,

3 tens and 7 ones, or (orally) thirty and seven.

TEACHING NOTE:

_ _There are very few pages in the pupils' book for use with this lesson.
This is not an oversight, Teachers have found that actual manipuletion »f
sets of objects is much more effective than working with pictures of sets.
Such pictures necessarily either group the members of the set artifically

or else present an impossibly cluttered sppearance.

SUGGESTED PROCEDURE

PRE-BOOK ACTIVITIES:

Place thirty-four flannel cut-outs in & box. Ask the children to count
with you as you remove ten from the set and place the objects in & row on
the flannel board. Be sure they understand that "ten" or "ten ones" are the
names that tell how many. Place anothe set on the flannel board that matches

the set already there.

How many members in the second row? (Ten.)

e Y e | —— — ——

Do we have to count to know that there are ten? (No. The first row

has ten members and the second row matches the firsi.)

How many sets of ten are on the flannel board? (2.)

Do the same t ¢ a third set of ten. Then show the remaining 4 objects.

Dc we have enough to make another row of ten? (No.)

How meny sets of ten do we have? (3.)

What is another name for three sets of ten? {Thirty.)

Q v
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What number tells how many object. are nct in sets of ten? (4.)

These are the ones.

How many ones are there? (4.)

How many obgects were in the box? (Many answers should ba civen, csuch

as 3 tens and 4 ones tharty plus four, thirty-four.)
» )% »

If we counted the memoers of the set -of the flannel bcard, are you

certain that there would be thirty-four mencers? (Yes. Three tens

and 4 ones are thirty-four.)

Just to be sure, let's count together.

The counting, of course, verified that 5 tenc and 4 nes are the same
as thirty-four ones. Counting is iniroduced here t. emphacice this cuacept
and to provide practice in counting beyond ten.

Repeat the experience with a set 1n which t;.e nuamber of member:s iz LO,

Nw how many sets of ten do we have? (b.)

We have separated all our material int. sets of tens.

Do we have a set ~f ones? (N-. There are no members in the et . nes.

What is the number that we use to tell that 2 set hac n memverc? (0.)

How many sets - f ten do we have, u2d how many ones? (b tens and O  one

Use other type: »f material to develup understanding of ¢ unting by tene

and ones.

Provide eacn :hili «ith setr f paote ~tioky v ther small bjects to
use 1n counting sete of tenc and .nes. It 1. 7t neceswary to count thece
set materials bero,re sivaing them to the chiliren., F o example, L1 opacto
sticks are used, Just -ive ea~h child a ;;jood handful. Y u «ill want +
random assortrent > number numeo. Since nome cnildren are more pr. ir-ient
in counting and/or pairing, wait until every-ne has ~ unted at leazt tu
sets of ten. Then ~:lle.t the un:cunted puste .ticks. Be .ure t  leave
the majority of children «1th come -emeining .ets of nei, Y u will .ant

v

the recording >f the numerals t'r the.e numbers t sary “rem O - 4 in the

one's 2olwm. Draw a chart on the chalk board tu ute in

recording the names of the numbers. Explain tne mesnins Tcns Cnr s
of' the words. Then call on the children to tell he.. many
lens and oneg they have --unted. A. each child ancwers,
ask where the numeralc i1 tne numbers that tell how many
tens and how many ones should Le wWritten. Emphasi.e that tue ton'  numeral

ie written TUirst; then the ones. Use every .pp.rtunity that rrecentc itcell

o
v




ERI

Aruitoxt provided by Eic:

to ask about the placement of the ten's and -ne's digits as well as the name

of the number antil you are certain that every child understands (probably
several weeks!). As each numeral is written ask f,r the name of the number,

e.g., twenty-five, sixty-one, etc,.

Put sets of small objects ror counting into Loxes or envelopes. Write
a letter of the alphabet on eacl. box or envelope. Give each child a paper

which is marked: )

A __'ens ___ones
: B ___tens __ones
C ___tens ___Ones
D __ tens ___onecs
E ___tens __ones

Children may w.rk ac teims .r al me to count crutento of envel-pe and

record the number -f ~»ts .t tenrs and rones Atter a child hus crmpleted one

envelope, he replaes its contents and vachonges .t for another envelope.
One child of a team may serve as the recorder or each may want to keep

his own chart. A class chart can be uced in order to verify the independent

charss. Children can help in setting up materials of thic kind. The number

of otjects in the wnveloyes can be changed and the sctivity repecated.

USING THE PUPIL'5 BUCK, pages 151-152

Ak the cnilldren to 1ins setc of ten, count the number of setr they
have ringed, and record the numeral in the ten'. o~ lumn. Then determine
the number of -mes and re~ rd this numeral in the ne'c column. N doubt
you will want to provide additicnal work (woete of trhis kind for children

who need to develup more skill In perfrrmn:- this kind of targ,

FURTHER ACTIVITIES:

1. There ir a decided advmtase «hen tescning the "teens” numbors L children

alrendy know the names .0 these numbers. Prepars ror thic by providing
some dally experience in counting children, cnairo, buoks daye on the
salendar, etc., Thio lues not mean that the children ch ullint be

tted t, count bey nd .0, Increate the number f ~bgects 1o e

2 nted 83 the ‘nildren master the name: of the nunbers,

“s
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29k

Repeat the procedure of having children count sets of tens and ones

as many times as is necessary to develop the understandings.

Provide a number line with the whole numbers from O through 100 that
can be attached to the sides of the chalk board in such a manner that
children can touch the numerals. Hold up ten bundles of ten and ask

one child to point to the numerals on the number line as the children
count the sets by tens. A great deal of practice will be needed bef re
most children will be able to locate the numerals for the multiples of

ten as quickly as the children name the numbers.

-




295

Tens and Ones

XXXXXXXXXX Tens| Ones | XXXXXXXXXX Tens | Ones
XXXXXXXXXX L? 22 XXXXXXXXXX \53 222
XX XXXXXXXXXX )

XX
XXXXKXXXXX Tens | Ones KXXXXXXXXX Tens | Ones
XXXXXXXXXX — ] XXXXXXXXXX

3|5 /ANy,
XXXXXXXXXX XXXXXXXXXX
XXXXX XXXXXXXXXX
XXXXXXXXXX Tens | Ones XXXXXXXXXX Tens | Ones
XXXXXXXXXX T XXXXXXXXXX
A e I/

XXXXXXXXXX XXXXKXXXXX
XXXXXXXXXX X
X
XXXXXXXXXX Tens | Ones XXXXXXXXXX Tens | Ones
XXXXXXXXXX 22 é; XXXXXXXXXX /éz' é?
XXXXXX XXXXXXXXXX

XXXXXXXXXX

XXXXXXXXX
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Tens and Ones

XXXXXXXXXX Tens |Ones XXXXXXXXXX Tens | Ones
XXXXXXXXXX I A XXXXXXXXXX _ @
XXXXXXXXXX XXXXXXXXXX
XX XXX- j j XXXXXXXXXX j
XXXXXXXXXX
AXXXXXXXXX Tens [Ones Tens | Ones
XXX XX XXXXX _ XX 2
XXXXXXXXXX '
XXXXXXXXXX \ﬁ / '
XXXXXXXXXX
X
XXXXXXXXXX Tens |Ones XXXXXXXXXX  Tens | Ones
XXXXXXXXXX ] XXXXXXXXXX ﬂ
XX X XXXXXXXXXX 7
2 ﬁ XXXXXXXXXX
XXXXXXXXXX
XXXXXXXXXX
XXXXXXXXXX
XXX XXXXXXX TensJOnes XXXXXXXXXX Tens| Ones.
XXXXXXXXXX - XXXXXXXXXX
XXX XXXXXXX 4 XXXXXXXXXX
XXX, j ' XXXXXXXXXX j 2
r XXXXXXXXXX
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6-2. ELEVEN, TWELVE, AND THE TEENS

OBJECTIVE: To associate the spoken names and written numerals for the

numbers 11-19.
4
VOCABULARY: Eleven, twelve, thirteen, ... nineteen.

MATERIALS: Flannel bocard materials, blocks, sticks, etc. (One ten and

ten ones of each.) .

SUGGESTED PROCEDURE ,

PRE-BOOK ACTIVITIES:

Place ten objects on the flannel board and have children name the

number of the set. Refer to the ten's and one'. chart drawn un the chalkboard.

How many sets of ten? (One.)

Where should E write the numeral in the chart? (In the first colum. )

Did we have any members left cver after we made the set of ten? (N..)

What numeral shouwld I write in the onc’s column? (Zero.)

Place another object on the flannel board, underneath at the left.

How many do we have now? (One ten and cne, ur ten and one more.)

If someone .ufr-ests that there are =leven, ask the children to go back
to the berinning and “ount by vnes to determine that eleven is the currect
name. If no .ne suestc eleven, supply the word and then ack the children

to count.

How many sets of ten? (L.)

Where should I «rite the numeral that narnes the number of tens? (In

the ten's column or in the first colum.) .
How many ones? (1.)

Where should I write thi: naneral? (In the ne's column or in the

second column.)
Look at the numeral (ll) carefully.

Lo, both of Jhese ones mean tn: same thing? (Ne.. One mean. .ne ten

and the other one, one.)

Whicn one menns cne ten? (The nne in the first lumn. Tue me in front.)

’
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Using the same procedure, place another object and develop the idea ~f
twelve as 10 and 2 more, or twelve ones. Continue with thirteen. Be
sur2 children know they are saying thirteen, not thirty. This same wa.uing
applies to the other teen names which are closely related to the names of
the multiples of ten. Be careful to enunciate very cerefully so that children
will hear the difference. (Notice that if the names for sets with one ten
and some ones followed the same pattern as the other number names of the
twenties, thirties, etc., we would say something like "onety-one, onety-two,

ete."

It would not be quite so hard if we said, "Teen-one, teen-two, teen-
three, teen-four", but that Jjust isn't the way it's done in the English
language!) Use other sets of materials and emphasize the oral names, and

the idea of one ten and so many ones. List the numerals vertically.

Discuss how the numerals for teu, eleven, twelve and thirteen are
alike (1 in ten's column) and different {number of ones increases by one
so pattern is 0O, 1, 2, 3). With some classes, it probably will be wise
to stop at "thirteen" the first day. The %umber uf teens introduced per day
w1ll depend upon the teacher's judgment .f the understanding of the children.
It would be desiravle to return to 10 and review each time new numerals
are introduced. A thourough understanding of the teens will save much difficulty

later on.

®Many children willl benefit from ; actice in writing the numerals 0O .. 19

in both a vertical and a horizontal ferm, e.g.,

o
0 10
L - and 0 ! 2 ot.,
2 12 10 11 12
etc.

It is heipful to provide worksheet: that have Leen ruled to indicate the
arrangement desired.

USING THE PUPIL'S BOOK, page 153

Ask children to ring setc of ten and recuord the numeral in the tents

one's colum.

Pages 154 - 155t

For each set, make & ring ar.unl the numeral that numee the number of

colum. Then determine the number ¢! -~nec and rec.ri thi nureral in the |
[
|
members in the cet. l
|
|

6
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How many?




FURTHER ACTIVITIES: ‘

@
Give many opportunities for separating sets fewer th.n 20 1into tens and ones,

record®ng and saying the result as tens and cnes and as the teen number.

1.

2e

[
.

k,

LRIC

-

Hold up a numeral card and ask the children to show a set with the

appropriate number .~f tens and ones.

Write numerals on chalkbuard and have the;children draw a ring around the

digit that names the tens or the digit that names the ones.

With "SHOW-ME" -~ards have children show the numeral from ten-and-ones
ins*ructions and from the cpoken word. (See heiow for construction
of “SHOW-ME" cards.)

HOW TO MAKE "SHOW-ME" CARNS

S

Use a piece of tagboard 6" x :”, Fold up 2" from the bottom.

1

b e - — - - -

Staple as rarked to make 3 pockets, each almost 2" wide.

. | 1 ! {

Cut a strip o1 =agboard 18" x 4" irco 12 strips l%“ x 4",

Vith felt pen, write numerals as follows

0O00BRERnNN0

Children should be tauvght ecarly to lay out numeral cards in order

»

on their desks and to rep ace them in order. &




o

]

In the game, the children figure out the sclution to a problem y.u give
orally or an the chalkboard., They then place th&‘numerals for the

answer in the pockels, hold the cards against their chests with the

~
i
T

answers concealed until you say, "Show-me! Then all turn the ancwers

toward you, while you make & quick survey to see who ic right.
] R =

Note: -

Show-Me cards and cards on which the numerals may be written can bve

purcha§ed reasonably at any school supply house.

O

LRIC
L-
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6-3. SPOKEN NAMES OF THE NUMBERS: 21 THROUGH §9

OBJECTIVE: To develop the ability to name the cardinal nurber of a set
of more than twenty members by identifying a multiple orf ten

ana counting on from that number.
Yggéggééﬁz: The spoken names of numbers from 21 through 93,
MATERIALS: Different kinds of objects in sets nf t:n and ones.
TEACHING NOTL:

Children who are nct proficient in counting sets of ten (1 1, twenty,
thirzy, ete.) will find counting ' .. from a given multiple difficult.

Work sheets for pupils are rot recommended here.

SUCGESTED PROCELCUVRE:

Place 2 tens end 5 ones on the flannel toard.

Who can tell how many nembers are in the set on the flannel board?

(Two tens and 5 ones, or possibly twenty and five.)

Cever the 5 ones with tagboard,

How can we count thie tens in a short way? (Tcn, twent).)

Then l1et®s go on from twenty: twenty-one, tuenty-iwo, twenty-

three, twenty-iour, twenty-tive,

Repeat with several ditferent sets. Children will need a great deal of

practice counting together in this way.

e Prepare materials in sets of ten and ones. Give each child two bundles

of ter and nine ones. Ask the children-te represent the numbers cne

t..ough nine, then ten. Sinte the children werc not given 10 oneg, the

only representation of ten available to them 1s one ten. Hatch to sce

that every child clears the top ot the desk and displays only one set of
ten., Continue with the representation of 11- 19, As each number 1s
represented, ask the children to count the memb rs to make certain the
models are corre:t., This will rcinforce counting on from a given multiple
of ter., Then emphasice that the next number 15 twenty, which rcan Le
repreoonte by LJo bundles of ven, Continue on through (9. A lesson like

th1s should be rereated veveral times with these and otner deoecades.

ERIC "

Aruitoxt provided by Eic:




’

Children who can represent with set material the number that is one

greater than, say, 39 Dby showing 4 sets of ten display that they

have learned something about the base of our numter system.

Nete:

[ &]

While working with bundles or tens and unes, you are teachiny children
about the base of' our number system. Do not confuse this with place-value,
Place-value 1s involved cnly it you represent the number of thesc bundlgs

of tens and ones in numeral form, e.g., 39, W7, etc. A chart vay be

used in teaching place-value if you use the digits as in: Tens
You -can also use strips of some sort that do not
differentiate between tens and ones unl ess placed

in the chart as in Tens Ones for 32.

~
o~y
Now

ERIC
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6-4. THE WRITTEN NUMERALS: 20 THROUGH v

OBJECTIVE: T> help children associate the correct written numnerals, es

well as spoken names, with the numbers 20 to %9.
VOCABULARY: (No new words.)

MATERIALS Different kinds of objects for counting: blocks, sticks, pegs,

flannel beard materials, evc. Show-Me cards for turther asctivities.

SUGGESTED PROCEDURE

PRE-BOCK ACTIVITIES:

This activity should follow many experiences with counting and naming
sets of ten and single sbyects., The children should be able, for example,

1

to name a set o + tens and © ones as forty and five, and as forty-five.

Place three stacks of ten blocks and 8 stack of two blocks on the chalk
tray. Have children name, in several ways, the number of uemiers in the set.

(3 tens and 2 ones; thirty-two.)

Beyin a tabulation on a chart showing:

Tens Ones

ER <

Place - sets of ten cmell sbjects on the flannel bward. Have children
tell, in tws wayco, now many there are. Make > bundles of ten stickgs each
and put them «ith ‘. cticks on a table. Ak 8 chiid to tell the number of
tens and one:. C-ntinue t. devel op the chart as each of thece sets 15 counted.
Show L etr of ten una 7 .ne.. Have children tell where you ohould write

the numeral f.r the tens and the numeral for the ones for each set of objects.

The chart misht 1 b like thic.

Trns
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|
|
Eacn ¢f these numbers can be named in ceveral different ruys.

When we see the numerals on the chart, we read - tens eand . ones.

We also say thirty-two.

We write: 32.

Continue to rewrite the numeralc from the chart.

A completed chart might 1 ok like this:

Tens Ones Numerals
3 2 32
5 0 50
o f 26
)\' 7 +q

USING THE PUPIL'S BOOK, page 156:

Page 157.

|

|

|

|

|

|

|

|

\

|

In each case tne child i: t- show the other way to name the number. ‘

Write the numeral which names the nunber - f objectc in the cet.

|

|

|

|

\

|

|

|

ERIC
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Two Names For A Number

Write another name.

Tens | Ones

2 7 is 27
Tens | Ones

4 7 is 47
Tens | Ones

3 0 is 30
Tens | Ones _

5 6 is j é
Tens | Ones y

9 6 is /é
Tens | Ones -

8 3 s SO
Tens | Ones

2 9 is ZJ/




How many?

XAXXXXHXXX 0000000000
XXXXXXXXXX 4§ 0000000000 4/
XXXXXXXXXX 0000000000
XXXXXXXXXX 0000000000 A
0000000
e | 52 || weeeeeeeee | O
FFFFFFFFFF PPPPPPPPFP
FFFFFFFFFF PPPPPPPPPP
FFFFFFFFFF PPPPPPPPPP
FF
EEEERRREE _ teeeeeteee
CrrmrEEEEs /\éﬁ teeeeets /S
O
LR e Z / &&&&&&&&&& y
T ST L R s &&&&&&&&&& 4/
+ > &&&&&&EL&&&
&&&&&&&&&&
&&&&&&&&
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6-5.

ORDER RELATIONS FOK NUMBERS O THROUGH 3

OBJECTIVE: T: extend ihe ideas of "greater *han" and "lesc than" to

include the numbers 11 throush 90,

VOCABULARY: (Review) greater than, less than,

MATERIALS: Sets f oticks or

122]

mall counting materials bLundled 1nte tens

and onec; a number line.,

SUGGESTED PROCEIURE

PRIJ-BOOK ACTIVITILS:

Place a set 5T - ten. and a <et of 4 tens on a table or desk.

Identify the members ..f thc set. ac cticks in bundles <f tea and ask the

children whichn set has mure members. Thio may be determined by counting

by tens and by pairings. Hold up tne - ~ets of ten.
Y ! I h

Write

sets

- Leave

and

ERIC

Aruitoxt provided by Eic:

How many tenc? ( ,)

What is & name r'.r tnree tenc? (Thicty.)

What numersl namec tnirty? |

20 on tne chatkuohard and repest the seme procedure with the 4

of ten. He: -1 U under -U on the ~halkbourd.

Wnich 1s wresgte:, vooor 40?7 (Forty.)

How d5 you know this 1s true? (A set £ 4 tens or 40 has more

-

membe: s than a s+t ,f . tens Hr aO.)

Forty 15 how much greater than  30? (One ten «r 10.)

these numerils n the chalkb .ard ani -epeat the .. cedure using 20
I 1 S

0, 47 and 0, etr,

Lok at the numerals .n the cna... .erd.

The first psl: is -0 and 40.

Which numeral names the pgreate: aumber? (4L0.)

by luoking at these two numeral. tust thr, 1o s0?

=L _—

How can you tell just

(L ok at the ten's tiglt. b ir preater thun 5 oo ten, is preater
than - tens 1 L0 is greater than 30.)

F.orty 1s how mu b yreater han 50?2 (Une ten or 10.)

Can you tell rrom the numerals that L0 (5 10 yorester tuan 507

(Look 8t the tents diclt. 4 i 1 | reater than o tens

[}

io 1+ ten preater than - tens. 4O {1+ 10 ereater then  <0.)




Consider the otner pairs :f numerals in the same way. Help children

|

|

|

| . o .

generalize that if there are the same number of unes in two numbers, then
we need only compare the tens.

® It is helpful to draw a2 number line like-the one below on the chalkboard.

o] 10 20 30 ho 50 60 70 80 90

3 1 3+ 3
t T

s 3
-+ 1 T t Lt

For example, rlace a finger under 30 and another under 40 and ask

which numeral names the greater nunber. Encourage children to indicate

how the arrangement of the numerals on th: number line helps them determine
the v éater number. If a child says that 40 1is greater than 40 because
40 . after or behind 30 on the number line, comment, "Yes, %0 is

greater than 0 since 40 1is to the right of 30 oun the nuwber line."

‘ USING THE FUPIL'S BOOK, page 153:

Ring the numeral for the greater of the two numbers in each set.

Page 15G:
Read the title. Discuss the first exercise with the pupils. Ask

which of the numerals name numbers greater tnan 40, (-0, 70). Dirert

the children to ring the numerals %0 and (C. Have the children wurk %

independently on the other exc reises.

& Repeat the same procedure but usk for tne number that is less than a given

one and how much less. D not :omp.e numbers that differ by more than 10,

ERIC

Aruitoxt provided by Eic:

R
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Which is greater?

%)

20

30

60

40

20

30

20

158.

50

>,




Which is greater?

2 o Gy 0y
10 0 (™)

20 @ 10 @ @

50 | @ 3 @

30 10 |

80 2 @ - 30 10

159

LA

313




O
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USING THE PUPIL'S BOOK, page 160:

Read the title. Direct the children to look at the first exercise.
Ask wvhich of the numerals names the lesser of the two numvers in the set.
(70.) Direct the children to ring the numeral 70. Have the children work

independently cn the other exercises.
Page 161 .

itead the title. Direct the children's attention tc 1e first exercise,
Ack the children tc name twc numbers named in the exercise that are less
thau L40. (20, :0.) Direct the children to ring the numerels 20 ana

30. "ave the children work independentiy on the other exercises.




Which is iess?

315

30

()

20

70

80

40

@)

80




Which is less?

40 50 (30} 20 720"

o @ v @
.

50 70 @ @ 80

| ® @ ® ®

60 80 @ )
20 60 % 70 @

161
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Page 162:

This is 2 teaching page. Read the title page. Read the first exercise.
Wheh tne children give the correct answer (20) select a child to write
the numeral in the space provided. Direct the children to write the numeral
in‘their texts. Continue fof all the exercises. f & child has trouble let
him use obJjects (sets of 10) to discover the answer.

- ' !

-
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Name the number.

Teaching Page

10 greater than

10 is /:‘r 50 is (9/ ﬂ
30 is ’//Lﬂ 80 s &ﬂ
60 is 7 & 20 is k/?&
10 less than

20 is / Q 90 is / ﬁ
wis o0 50 s 4 2,
70 is é() 30 is Zﬂ

162




ePlace a set of s. (3 bundles of ten and 4 ones) and & set of b

O

(6 bundles of ten and % ones) on & table or Gesk. Ask the children
which set has more members. This may be determined by counting (tens and

ones) and by pairing. Point to the set of 3k,

llow many tens? (j.)

How many ones? (4.)

What is the name of the number? (Thlrty-four.)

Write 34 on the chalkbaord and repeat the same procedure with the set

of © tens end U cnes and write 6h under 34 on the chalkboard.

6h? (b4.)

rue? (A set of & tens and L4 ones or

Which is greater, 34 or
t

How do you kaow this is

6L has more membors than 2 set of 3 tens and 4 ones or 34.)

Leave these numerals on the chalkboard and repeat the procedure using L2

snd 62, 76 and 20, etc.

Look at the numerals on the chalkpoard.

The first peir is 3k aund Oh.

Which numeral names the greater number? (6l.)

How can you teli just by looking at these two numerals that this is s0?

(The one's digits are the same. Look at the ten's digit. © 1is greater

than 3 so b tens is greater than 3 tens. 64 1is greater than 3h4.)

Consider the other pairs of numerals in the same way. Help children
generalize tnat since there are the same number of ones in the twc numerals,
we need only compare che tens as we did with the multiples of 10. The number
line used with the multiples of ten can be used as &n aid if the children

realize that they need only compare the ten's digits.

4]

USING TdE PUPIL'S ROOK, page 163

Read the title. Direct the children to look at the first exercise.
Ask, "Wni»h is greater €. or 2?7 When a child gives the correct answer
(##) direct the children to riag the numeral 6. Children work independently

on the other exercises.

Page 164:
Read the title. Direct the children to lock &t the first exercise.
Have the childrern read ench number named. Ask, "Which numbers named are
greater than 37" (%, 5, T3, Bs; aly of them.) Direct the children
to ring numerals tnat name nunters greater than  :3. Children work independently

on other exercigses.

ERIC
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Which is greater?

72

26

49

163

(&)

33




321

Which is greater?

- - ,r~\

33 {83 {53 73 43,

“ 5| (B) % 65

1 2 @ @ 3

81 61 51 21

67 a1 37

164




O
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® Repeat the same procedure and ask for the number that 1

USING THE PUPIL'S BOOK, pages 165 - 166:

Use tie same procedure as you used on pages 163
than.

s less than a given ocne.

and 164 for greater




Which is less?

323

2
82

63

165




b

Which is less?




Place a set ot -2 ( bundles »f ten and 2 ones) and a set ~t <7

(3 bundles >f ten and nes) on a table -r degk. Ack the children

which set has more members. Thic may be determined by ¢ unting (tens and

ones) and by pairing. P int to the set .t -2

S

How many tens? (-.)

Hw meny onee? (2.,

What is the name of the number? (Thirty-tw..)

[l
D
t

ot <

Write -2 .n the chalkboard and repeat tre procedure with the

tens and 7 oneg @nd write <7 under <> n the chalkbnard.

o

( :,:.)

How &> you know this is ~orrect? (A setv of - teny aud 7 ones has

-2

Which is greater, -2 or

=2oor od

more members than a set ot < tens and <2 cnes, [ is greater
than <2.)

Do these two numerals name the numbers that have the same number of

tens? (Yes.)

D> tney have the same number ' onecs? (Nv, a set . <[ has more

. ~nes than a .et of  +2.)

Leave these numerals .n the chalkboard =nd repeat the pr cedure using -

and €%, 9 and 1, ote. Ke sord the paire of numerals as you ennuider

thern.
Ny,
Lsok at the numerals on the chalkb ard.

The rirst pair is -2 and  <f.

> ’ ’
Which numeri]l names the greate:r nunber? re)

Can wo tell Jjuct by 1 i at thece tw. n'merals that thic 1, <)%

{Yes. The ton's di-ite anr tne came. Lok at the one': dirsit. /7 .

rreater than .y /i vreater than %)
T onsider the st. » parre o1 narerals in th oame way,  Help children
generall.« tuat it there ar the tame naber 1 tenc in the numbers then

we need "nly compare the number ff ne..

UST. s THE PUPIL'G BUK, jage L6 (-1u7:

Use the rame pr cedur- ac you used {0 pares 163417

Repeat the o oenc 1o ceduwrs gnd g0k £0v 41 wumber which 1o lecs than a

ptiven one,

USING THE BUPTL'S BOOK, ngee 10721,0:

Ure th- Lame procedure as y a veed for pages Jus-10%,

ERIC e

P e
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Which is greater?

167

hEaN Y




327-

Which is greater?

23 o (25 20 2

15 12 @ ‘44

76 7 @ 75 78

32 @ @ 31

Y

7 .| & 88 83

54_'_. 53 @ 51

168
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Which is less?

761
65

45

(@)

34

)

37

169




' /
Which is IF'ss?

s s @ » @
6 | (R) 6 66
57 s () (6) (33
23 29 5 () U

170
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ERIC

®Write the numerals lu and © on the chalkboard and ask vhe cni drca to
tell which,names the greater number.* Ask the children how they, kn.w that
16 is greater than 6. Try to obtain several different explanati.ns.

Use set materials to show that a set ot 16 has more members than a set

of 6. Representk 1o as 1 ten ¢ ones and & as & ores. Place &
number line (O-lOO) - across the chalkboard o. th;ﬁ. the children can t.uch
the numerals. Indicate that 16 1is to the right ¢f ¢ on the numoer line.
Then.continue by.asking whether all numbers in the teens sure greater than
the numbers which contain O te’ns. Ask whether every numter in the fifties
is greater than numbers in the t,hi:;rties, and so on, Continue with specific

examples: ' /

Whicn is rreater, 2 or 177 =,

*
Is two tens and five ones greater than: opge ten and [ ones? (Yes.)
Which is greater, 37 or L0?{ And s¢ on. /

In each case, restate the problem in terms -f tens and mes and then use the
number lite L indi:ate the relative pocition & the nwwrals that name

the numbers.

L] s PR .
If .we have nunters between ‘l_O and 47, which dipits f tne numerales

' .
should #z 1ook a8t Tirst to help us decide which is the sreater number?

(The ten's dipit.)

I the numerals have the same ten's dirat, h . de »de which

Toae

number is ;reuter? (The cnety dimt.)

N o ‘
PR ~ - ’ a . 4 N
Weltt numeraic n A€ chalktoard and have ohaldren bin. s Dinyoarsund the

aumeral for the yreater nuaber. Have toem tell you, DU tneg hesitate,

which 31,1t ¢ the nwneral nam o tne tens ant “he o

USING THE PYPIL'G BOOK, page 171:

Head the totle. Direst tre vLlien £ . oat the “ir Lo rapon,

.
Acx Whivco 15 reater 0 LY W the chiiliees cive L o rreet
answeer forect tret U ara. @ vintoaround LSO T r.) o IR Lueneniertly
R
nOotne ré T Lhe ceroloes
Page 170 «
Urer thie o276 r e qure 1or seol then as ¥y od 1!t Ltrenlor vlan

Paoey¢3:

Head tne titble,  Direst toe ddiblaemd stterbl o v the.s, t oz

Ask alter it ig'read,
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l

What number is 1 greater than 237 (24).

When the children have given tle correct encwer, direct them to write 2k

in the blank spave., Chiliren w rk indepenlently cn the rest of the excreises.

Page 174:

-

Use the same procelure av y u d1d { r page 173,
-

ERIC
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Which is greater?

(36 7 S@) B
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Which is less? -

~N
[t
[a—)
\o!
o
()
G>
w
=S

95 88
0 o7
2 ®) 61

10 (6) 56 19 n ()
50 - @ o 65 @

®)

v
Ne)
[a—)
~
[a—)
@

&

,e
[

S 172
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Name the number.

*1 greater than

23 is

- 4 76 is 7 7

45 is

32 is

4‘é | 98 is 47

54 is

55 81 s | f Z

173
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“ 1 fess than

41

2 is

25 s

27

87 is

A

53 is

36

92

78

is

is

is
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FURTHER ACTIVITIES:

1. Write a numeral on the chalkboard and have chilaren name the
. number that is one greater or one less than the one whose name
you have written. ™ Asx them to name the number that is ten

- greater or less.

2. Let children use hundreds-square paper (10 rows of 10 squares)

"and write numerals from 0 through 99,

3. DNumerals may be written either vertically or horizentally.

To check understending of greater than and less than, write

on the chalkboard: -
. - «l2, 21
b5, k9
62, 57
38, 25
’ 70, 39
’ 98, 89 .

Ask children to” copy the pairs of numorais and drav a ring around

the ore in each pair that names the greater number. (They will ring

21, 49, 62, 38, etc.) The activity may be varied by asking them

to draw a ring around the numeral for the lesser number in cach pair. .
On the other days you may wish to write 3 numerals in each group

and ask children t. draw a red ring around the numeral for the greestest

number and & blue ring around the numeral for the least number,

4, Give each child three numeral cards and a piece of lined writing
vaper. The child is to arrange the three numeral cards in corder

from least to greatest number.

= [5] F

The child then copies the three numerals on his paper. When

the first set is finished the child gets a new.se. of cards andN
repeats the activity for another set of cards. It is possible to
modify this wsork by giving some children only two cards and other

¢ children as many as {ive cards.

O
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Pages 175-176:

These are practice pages similar to those before. Use the same

proce lure as for page 163.

-

Page 177

Read the title. Direct the chjldren to look at the first exercise.
Ask <

Which number is the least? (19.)

Where shall I put 19?7 (In the first box on the left.)
Wnich of 25 and 31 isless? (25.)
Where shall I put™ 25? (In the middle box.)

Which number is the greatest? (31.)

Where shall I put 31? (In the last box; in the box at the right.)

Pupils work independently on the other exercises.

Q [ 3

H
owd

331




338

Which is greater?

15

.
OSSN
AN
{51
\__];.'

d
W

"
\.—-

36 -

17

18

39

76

G

175

e
-
~

19




Which is less?

339

ar
71

91

71

176
1.
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Order of Numbers

/ . .
Write in Order from the Least to the Greatest

{19 31 2

9%

S 280
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Game for threé children. Each child starts with 20 numerg] cards,

gny.of the set O through 995 no duplicates. The cards are in a stack,
face down. Each child turns‘one card face up. The children compare

the three numbers'named, and the child whose numersl card names the -
greatest number takes all. three cards and puts them on the bottem of a

his stack.

e
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- Chapter 7 . N
- . ADDITION ARD SUBTRACTION \ .
’ ’ * " _ ’ . \
BACKGROUND L N
‘ [ 4

You mey want to review.the_background for Chapter L, where the
fundamental definitions concerniné adhition and subtraction were.madé.
We recall, forrgxample, that 3 + 9 1is the numder of members in the
“set obtained by Joining a set of 5 members tc a set of '3 members
and 5 - 3 1s the number of members remainfng if a subset con;iaiing

. o

of 3 me.bers is removed fxoﬁ a set of 5.
. ~
The idea of par;itioning .ts is used in this chaptex primarily for

-reinforcement of variouq_nuqber relationships, but we shall later
.use~part1tioning into egquivalent sets.in the discussion ofgplacelvalue
and division. Partitioning a set is Jjust separating it into two
e disjoint subsets. For example, we may partition ‘the set conslsting of
= Mildree. Jean, Stan, and Mary into the set consisting of Mildred, Jean,
“and Stan, ard the set consisting.of Mary. (We shall later partitién a

Ky

set into more than-two subsets.):
24 .

Partitioning is related to both joining and removihg. For example, if
" we join the set consisting of Mildred, Jean, and Stan tc the set consisting

of Mary, ve have the oriéinal-set congisting of Mildred, Jean, Stan,

and Mary. Because of the relation between joining and addition, wg see

that, in general, the number of meubens in thé original set is equal to

the ‘sum of the number of members in the.two sets of.the partition (4n

. this case, "k =1 +3 or 4 =3+1). Then, 4 -3 1, 4nd in geneial,
the number of members of the original su. minus the number cf members of
one of the'sets of the.partition is the numter of members of the other
set of the Partition. ‘

There are also otner proolems which lead to subtréction equations. For
ecample: If John has 5 marbles and Ted has 3 marbles; how many more
: ¢
mariles has John? We may!think of pairing Ted's marbles with John's,

as shown on the next page,

ERIC B R
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removing from the set of John's marbles a set which is equivalent to

Ted!s, and identifying the number of the.remaining set., Sin-e the
number of Ted's marbles is equal to the number of the cquivalent
subset of Johnts ma}bles, we sce that John has 5 -

than Ted,

5 omore marbles

>

The following is a closely related problem: if J-hn

J nas - marbles
and Ted has

3 marbles, how many marbles must we give Ted ¢. that he has
as meny as John? * Schematically, we can pose the question as :0:lows:

John's /ij O Teats

, { O o)

If we remove from the set of John's marbles a subset which is equivelent

to Ted's set, then the remaining set {s cquivalent Lo thy unknown set,
’ q &

We conclude that we myust give Ted 5 « ¢ rwmroles,

The last des.ription of subtraction in terms ot sets lead: U &

formulation which does not depend on sets, tut onl¥ on the ideas

of addition whick we have already introduced, (g}fcourse, the

0
definition of addition does depend on manipul . .on of sevs, )
Suppose agein that John has * marbles end Ted has - m.:tles, and we
wish to know how many marbles to glve Ted sc the boys will nave the same

number of riarbles, The union of the set we give Ted and +he set that

Ted has must be equivalent to the set of Johnks marbles, Henze, the

number of marbles we must give, which is -3 is the answer to the
’ ’

following question: % ¢ ? = 5. In the same way, 4 - 2 1 the answer C

to the question, 2+ 7 = 4, and s0 on. This 1s sometimes called the

missing eddend desrription of subtractinm. It is i-rortant that children

work with this description as well as with the descriptions in terms of

»
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set manipulation since this will be the fundamental notion underlying
the subtraction of numbers in the later grades. In general, we try
to give the children expericace with several of the ways that subtraction

problems arise.

The number line is useful in learning about the operations of addition
;nd subtractidn, If we think of O as the starting point, then each
nuﬁeral indicates the number of "jumps" reguired .o get from the starting
point to thf point marked by thew;umEral. We may find the sum of 3
and 5 by taking 3 Jumps, and then ? Jumps, and then reading the

numeral (which indicates the number of jumps taken from the starting point).

3 Jjumps 5 jumps
. ¢ .

. 0 1 2 3 4 5 6 7T 8 9
345

3+5=8

Notice that ve do not have to count out the 3 Jjumps: the numeral

3"  shows where counting 3 Jjumps would have gotten us.

The number line can also be used for subtraction: © - 3 is the
number of jumps from the starting point which results fror taking 5

Jumps forward and then 3 Jjumps backward.

5 Jjumps

m

* L

1 2 3 4 5 6 17 8 9

5-3
5-3=2

Finelly, we note that the number line, which we use here primarily for
reinforcement and variety, can be used in a very important way in

introducing such problems as 8 + (J =12 anda 12 - (J = 5.

f

0O 1 2 3 K 5 6 7T & 9 10 11 12 13
8+l
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7-1. PARTITIONS AND ADDITION

OBJECTIVE: To reinforce and extend the child's understanding o>f addition

by using partitions of sets.
VOCABULARY: Partition.
MATERIALS: Flannel board objects, ysrn, set materials for the child:en.

BACKGROUND NOTE:

Partitioning a set intc two subsets simply means separating it into
two parts. tach member of the set with which you started then belongs to

Jjust one of the two subsets. The union of the two subsets is the set with
which you started, and because of the reletion between adding and joining,
each partition gives us informaticn on addition. Thus the fact that a set
of 5 can be partitioned intc a set of 2 and a set of 35 shows us that

5 =2+3 and 95 = 3+ 2 (since joining and adding are both commutative.)

SUGGESTED PROCELURE

PRE-BOOK ACTIVITIES:

Place four cut-outs or. the flannel bosrd. Ask the children how many
members are in the set. Use yarn or any other suitatle item to separate

this skt into two subsets of 2 members each.

I have used this yarn to separate or PARTITION this set into two subsets.

How many members are in each subset? (2.} 7

Could I partition this set into two other subsets? (Yes.)

What could I do to show a different partition? (Move the yarn.)

Follow the suggestiins of the children until all possible partitions of
two subsets have been shown. Ycu probably will have to suggest the partitions
of O, 4 'and L, o.

Replace the set of 4 on the flannel toard with a set of 5.

What is the number of members of the set? (5.)

Place a piece of yarn across the flannel board to show a partition of 3

and 2 members.

What is the rumber of members in one subset? (3.)

~What is the number of members in ihe other subset? (2.)

If we join these two sets, how many members will be ln the new set? (5.)

— . — e mmm——— —— ——

Q 1.
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Eg can add the number of members of the subsets to find the number of

members in the set.
What is the equation? (3 + 2 =7%.)
Write this egustion on the chalkboard or use the flannel numersls and symbols

to display this equation on the flannel board.

Eg found the number of members in the set by adding 2 to 3.

We wrote 3+ 2 =5. Can ve find the number of members in the

set by adding 3 to 2? (Can we write 2 + 3 = 57 (Yes.)

Record this equation and ask the children how the equations differ. The
di.cussion should emphasice tnat the srder in which the numbers are added
does not affect the result. Therefore, two addition equations can be written -

for this partition,

-

Consider other partitions of a set 2f % members and write the addition
equations asscciated with these partitions on the chalkboard as the children

give them.

Continue the same procedure with sets of 6 through ° members. For
1t is helptwl to have the asscciated .equations

the partitiocns of each zet,
recorded on the chalkboard, e.g. =+ 2 =%, 2+ 5 =5, This enables the
children to see that a given ret may be partitioned in several ways. In

addition, children have the opportunity to develoup the idea that a n mber

nay have several names.

USING THE PUPIL'S BOOK, pages 178-1£2:

The se pages show partiti.ng of various sets. Ask the children to write

(]

quations for each partition. N te that if the set partition resulte in
twe equivalent cubsets, only one addition equatirn can be written.
Gie the children careful directions for using thece pages. For example,
on 178 direct their atten . .onm to the tirst set. Ask
What is the number in the set? (..)

How has the set been partitioned? (- membery and O members.)

Who can write an eguation for this partition f a set with ¢ members?

(F+0=5, 0+5=5.)
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Partitions
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Partitions
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4%%‘” 5 +3=/F




S+ H=9g

4+ 2=9

2,739

4 6=9

I




® Provide each child with a set of Objects, Tell them you are thinking of
a set of 4 <that has been partitioned into 2 subsets and there are
3 members in cne subset., Ask how many members are in the other subset.
Demonstrate on the flannel board how children can use a set of 4 obJjects

to answer your question,

(Rl

Continue with similar questions concerning sets of 5 o A memberé.
Have the children show with set objects how they would partition the

, set if given the nuitber of members in one subset in order to determine
the number of members in the other subset, When the technique is

established, write equations such as:
5=3+0 6=2+0
5=D+3 6=D+2

on the chalkboard. Have the children use the set objects to find the

number of members in the other subset. Help the children see that each

pair of equations can be completed from one partition,

USING THE PUPIL'S BOOK, pages 183-185:

* Provide the children with set objects to ald them 1n completing the
equation. Guide the children as they do the first equation. Then allow

them to work independently.

ERIC .
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COMPLETF THE EQUATIONS

5='++/-
5 =/ + 4
5 =2 +3]
=7+ 2
5 =5 +[0
=10 |+ H
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COMPLETE THE EQUATIONS

7=7+
= J |+
/=5
=2+
73+
=| £/ |+
6 +
= / |+

1841wy




COMPLETE THE EQUATIONS
9d=5H++
= £ 1+ 5
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7-2. PARTITIONS AND SUBTRACTTON

OBJECTIVE: To reinforce and extend the child's understanding uf subtraction
and addition by using partitions of sets. ’

VOCABULARY: (No new terms.)
MATERIALS: .Small-objects.
BACKGROUND NOTE:

s If a set of 5 1is part1tioned'into a set of 3 and a set of 2, end

¥ if the set of 2 1is removed, then the set of 3 1is the remaining set. We

© therefore see that 5 - 2 = 3, because of the relation between suBﬁraciioﬂ

%ach partition thus leads to two subtraction equations. We have then 4
related equations (two addition end two subtraction) for each partition into

.two non-equivalent subsets. “

Throughout the following lesson, the children should use sets of smell
objects to aid them in finding sums and differences.

SUGGESTED PROCEDURE:

PRE-BOCK ACTIVITIES:

.

Give each child 6 to 10 objects. Ask him to partition the set on
his desk into any tgc subsets. (There will be many different partitions.)
Tell the children to p.:k p the objects in one of tpe subsets, thus remuving
it from the set. ‘

¥hat set do you sse row on the desk desk? (The OLher gubset )

-

s
4 .
’ What set 1s on your de x? (The set I started ¥ith.) )
X A?k children to make the same partition again. Thic time ask them tc remove

the other subset.

What set {slon your desk? (The subset that we removed last time.)

Ask each to join the set he removed ‘to the set that is on his desk.

' .
{ Dc you have the set you started with? (Yes.)
¢ l ‘ _
- "
Q fo.

~ ’

¥
and removing; by removing the set of 3, 1in similar feshion, that o -3=2

sk eacn child to join the set stfll on his desk to tbe subseu that he had removed.
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Discuss that removing either of the subsets of a partition leaves the
other subset as the :emaining set, and that Juining the subset which had been
removed to the remaining set results in the set with which they started.

@ Give each child seven objects. Ask the children to partition the set of

.
seven so that there are three members in one of the sets.

How many are in the other set? (k.)

What equation can we write about this partition? (7 = 3+ 4 and .

7=4+3.) : S
If you remove the set of 3, how heny members gre in the remaining set?
(1.) g : ]
i ¥hat equaticn suggest° that you are "em@bing a set of 3 froema set
i of 72 (Hopefully, 7 -3 =5.) . .- )

Say that there aré several equation§ that are suggested by this partltlon.
Try to get the children to state them: -3+ 4 =7, 4+ 3 =7, 7 -3=h,
7-h=3 ot N \

‘e
H

N >

Contlnue ‘working with partitions of 7 and 1dentify1ng the U4 equations

associated with each partltlon.

N USING THE PUFTL'S BOOK, pages 186-189:

- - - : - : A3

Diréct attention to the first set. Ask,

’ How many dots are in the set on the rlght? (l.)
How many “dots are in the set on the left? (h.)

If we remove a set of l ‘from a set of 35, " how many are in the
remaining set? (4.) ’ R

Who can write the equation for thls EertitionlngV (5 - 1= h, 5 - 4 ! l.) ¢
w ~ .

Children work independently on the rest of page.
- ‘ o

Pl .

El{lC 1o
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Complete the equatlons

e
5—_L=ﬁ
A=)

<5"’V‘A:\|\A A A

.‘ 5_\3::2
5 2 =3

- T - SR ¢>
s_ 0= 5
5 — J =

\

186

14

i 2
6— 4= Z
A\AA A A A
6— 5 = /
s— / =5




Complete the equations.

1 - 3 = #
-7 =_3

_z_ 5
L A
DDDDDDD(

1— 0= _7

- 7= 0

187

361

O

i— 4 = 0
- =14
- b= 2
s— 2= 6

§— 3 = 5
g — &S =3
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Complete the equations.

o - A=

- I = &

AAAAAAAAA>

- 0=_9

9~ 7 =0

DDQ?DDDDDD

95— 6 =3
o-F =6

0760006066

- L=/
o— / = F

AAI AA AAAAA

o=/ =2

R

188




Complete the equations.

AAAAAAAA2 A A

w-ZL=4
o-d =2

EQ 000000009

n- 9=/
-/ = 7

OOOOOOOOOO}

w- = /0

363

ceusee | eens

w-4=_6
-6 = A

WG

OOOIOOOOOOO

0- =3
0-3 =7

eeen | nanes

n- 95 =5

189
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e Play "Acting Out Number Stories". Ask a group of six children to come to
the front of the class to act out stories. Fo-~ example: To act out 6 = 2 + k4,
the children separate into a group of 2 an. a group of 4, 2and then the
groups come together, (2 # 4 =6 or 4 +2=6.) Toact out 6 - 2 =1,
they begin in one set, and then a set of 2 children move away from tne set
of 6. To act out a partition of 6 into a set of 2 and a set of b,
they begin in a set of 6, then a set of 2 moves one way and a set of U4
moves the otber way. (There are four equations for this play!) Ask the
other children to hold up their hands es soon as they think of an equation

that tells about the play, or later, ask them tc write the equation on paper.

Dramatize problems such as the following. Children may use manipulative

materials to represent the objects in each story problem.

Four girls and three boys were playing kickball.

How many children were playing kickball?

Can you make an equation about the story?

Billy had 8 marbles.
Hde shared his marbles with John.
Billy kept 3 marbles.

How many marbles did John get?

Can you make an equation about the marbles?

Sally was helping her mother set the table.

She carried % plates to the table.

Then she went back to the kitchen t- get - _more plates.

Fow many plaves did Sally put on the table?

Can you make an equation about the plates?

Bill had 8 marbles.
He lOSt 5 of them.

Can you make an equation about Bill's marbles?

Polly had § crayons.
She broke

of them.

Can you make an equation about Polly 5 crayons?

® Draw the picture below on the chalkboard

What addition equation can we write about this partition? (s +2 = §
or 2+ 3 =5.)

3.3
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Write the first equation given in the space provided.

We know there are 2 addition equations for this partition.

Tell me how tc write the second one. (Children might cay, "Change the

2 and 3 around” or "Turn the numerals around.")

After writing the second equation, ask the children how many subtracticn
equations can be written for this parvitic.. (.) Provide spaces tu write

these equations on the chalkboard to the right of the addition equationc.

How many members in the tvo subsets? (.)

What numeral should I write in the firct space in each of these eguations?
(5.)

If I remove the suvbset of 3, how many members in the remaining set? (2.)

-

Complete this equation. Then ask the same question about the subgcet of =

and complete the other equation.

ﬁepeat the same procedure with several other partitions., Children
accept the fact that only cne additiun and one subtraction equation can
be written for any partition of 2 equivalent subsets without any difficulty.
You may want to use such partitions at this time, or you may wuant to wait
until you have established the fact that 2 addition and 2 subtra~tion

equations can be written fur a partitionm resulting in 2 nonequivalent subsetc,

USING THE PUPIL'S BOOK, pages 190-195:

These pages show partitions of various sets. Ack the chiidren to write

‘

equations for each partition.

erdc 129

Aruitoxt provided by Eic:




366
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" Equations
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3.5 =4 f -5 -3
j+3:00 /_5::@/
191
‘ 1y
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Equations

|1

4

S+ 2= 7
L L5

=/

Ooooooo

0+ /

192
134
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Equations

24l =F yau
£ L2 =K S

—
OOOOO0O0O |

L -
L -

]
™y

S+ =
ﬂf—;/

J
S




' Equatijﬂﬂ
_/

e/em;? o000,

SeA=G G g
’%-i—*j’:? 7—‘5’_:4/'
S+ 46 =9 S -6 = 3
6+ 3 =9 7 _3 =4
194
« 13




Equations

@ 00000000)

Z2if=p0 M- S=Z

S+ 2=/ 0 -2 =F .

q 0.....\

4-}-%:./.& /J-—é:%
6+ 4=/0  Jo-H=&

O00000G B

7+5:/ﬂ 0 - 3=,
c77+/:/ﬂ /5—7293
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Pages 196-137:

)

Give each child a set of 9 objects. Read the title at the left.
?

Tell the ~hildren that they are to draw a ring around the sum which names
7. Do the same for the title st right. Tell the children to use their
objects to find the set when they.need to.
Pages 198-200:

6lve each child & set of 10 objects to use to find the dxrferences.
On§j§§§e pages, the pupils are to ring the differences that name the number

“

listed at the top of the page. Use the same prucedure as on peges 196-1y/,

IS -










&— 2

0— &




P N~
W_/__,__ O
.moo,n/lu.\67ocmw5 O
MO N o /O
Q NN
67/aln_‘a/m..u\\77




Which are equal to 10?

T
010

7-5

8§ — |

9—5

TN

0—0

« ¢

0—

Which are equal to 9?

U

7 _.
& — 6

0— |

H QO

6 — O

& — 7
9 —0

10— 5

9

g —
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Page 201:

Direct the pupils to color the box after 7, red; after 8, bdlue;
. and after 9, yellow. UNow give the directions: Ring all nemes for 1

in red, all names for 8 in blue and all names for ¢ in yellow.

.';
1 /1 Q4
O
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7-3. ADDITION AND SUBTRACTION ON THE NUMBER LINE.

OBJECTIVE: To extend the children's understanding of addition and subtraction

by using the number line.
VOCABULARY: (No new words. )
MATERIALS: (Possibly, construction paper for number line.)

SUGGESTED PROCEDURE

PRE-BOOK ACTIVITY:
ADDITION:

The number line (which was introduced in Chapter 2, Section ;) may

be used as &n ai1d in addition and subtraction,

Review carefully the fact that the numeral on the line shuws the number

of jumps from the starting point, O.

Find the point on the number line which shows that You have taken

§ Jumps from the starting point, 0.

Find the point which shows that you have teken 3 jumps, from the

starting point, O.

Find the point which s%ows that you have taken 3 Juwmps and then 2
0.

Junps, from the starting point

If this is difficult, ask a child to poiat tu the place un the number line
which shows that he has taken 5 Jjumps from the starting point. Use a pointer
or pencil to indicate the point on the line. Ask him not to yo back to the
starting point but tu tuke two more jumps. (It may be helpful to think of
this as a "stop for a rest". A number line drawn on the floor can be used

if necgssary to dramatize this idea.)

Ncw that you have taken 2 Jwmps and 2 jumps from the starting point,

where are you on the number line? (..)

This tells us that three plus lwo equals five.

Write the equation, 3+ 2 =9,

If we have a word problem, we can sclve it un the number line if we

know the number: which we want to add.

Jerry had 2 _books

He bought 2 bocks

How many books does he have?

What is the number of books which Jerry had o begin with? (~.)

e |




Ask a child to take the same number of jumps from the starting point on

a number line a&s the books Jerry had.

How many boocks did Jerry buwy? (2.)

Ask the child to take that many moie Jumps on the number line, this time
starting at 5. ’

What is the number of jumps that you have taken? (7.)
We wanted to add 5 and 2.

When we teke those numbers of jumps on the number line we find that

ﬁg have taken 7 Jjumps.

The set of 5 books and 2 books, if joined would be the same number
of books. Thus, 5+ 2 =17,

® SUBTRACTION
Draw & number line on the chalkboard. Write the eqatuion, 6 - 2 =

To complete this equation we must first take six Jumps on the number

’

line.

Start at 0.

Ask a child to Ad this and either to mark the point where he stops or to

draw the curve which shows the number of Jjumps.

To solve the equation, we must subtract 2 from 6.

On the number line, this means we will have to go back 2 Jumps.

Ask & child to touch the point which chows where you would be if you went
back 2 Jumps from 6. Draw the curve which shows you have gone back
2 Jjumps. .

z

Where did we stop this time? (4.)

When we went 6 steps forward anh back 2 steps we stopped at E.

This is one way of showing that 6 minus 2 equals 4.

It may be necessary to use a line which is drawn on the floor for the first
work with subtraction on the number .ine. This would enable children to

‘ take Jumps forward and then to come back on the number line.

ERIC I

Aruitoxt provided by Eic:




Some children have difficulty using the number line to complete
equations because they are confused by the numerals at which they

are lock while tney count the second set of Jumps.
Two ways to use the number line are given here. You may want to
develop one to a great extent and exclude the other or try to use

both of the ideas suggest%d.

Make a number line on a piece of cardboard or oaktag 12" a 36".
This should be large enough for ail children to see, Fold the

top of the paper to cover the numerals.

Place a pencil on the starting point (Figure 1). (0.)" Take
Jumps on the number line which correspond to the set to which
another set is joined in the problem. (Some children will make
one jump at a time (Figure 2) whlle other children will go to
five in one jump (Figure 3).)

Figure 1 (Open)

. 0 v 23 T T T TN
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Move the pencil to that point. Some children may need to move the
pencil as they take each Jump. Keep the pencil on the last point a%d unfold
the page. The pencil will be on the point which tells the total number of
Jumps. (Figure L) )

Figure 4 (Open)

USING THE PUPIL'S BOOK, pages 202-205:

These paées have been designed to use in this way:

Some children may leave tne page unfolded to find the point which shows
the number of the first set, then fold the page and take Jumps which
correspond to the second set and open the page to find how many Jumps in all.
Children who are not confused by the numerals and can use the prage without
needing to fold it should be encouraged to do‘so. Suttraction is developed
by finding the number of members in the set described and relating the re-
moving of a subset to moving to the left on the number line. This pagé may
be helpful in solving other word problems or incomplete equations such as
3+2=__ . Pages in the pupil's book should not be used unless children
have had enough experience with this number line‘%o use it independently
and yithOut difficulty.

2. Draw a number line on the chalkboard.

o 1 =2 3 & s5 6 1 8 9
Write an equation, 3 + 2 =
Place the chalk on the starting point. Ask a child to put a finger on
the point which tells the number of Jumps corresponding to the number of the
first set. (The child should touch 3.) Draw a curve from the starting
point to the point the child is touching.

Now, using 3 as the starting point ark where 2 more Jumps would take

2 e m— ——

us. (Child should now touch 5.) Draw a curve from the 3 to the 5. This

represents the second set of Jumps.

[y

0 1 2 3 b 5 6 7 8 9

The point where the last.curve ends tells the number of Jumps and enables

the children to complete the equation.

>
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Fold until edge covers numerals, but not dots.
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Fold until edge covers numerals, but not dots.

S S T S T S N S S
0 |
20- 3 =7 9 -7=[z
§-5H =13 6-1=5]
7-2 =2 5-2=[3
8-2=[¢]  8-2-[¢

|




2

Fold until edge covers numerais, but not dots.
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Complete the equations.
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k
Pages 206-208; ‘
These pages are designed to be used in this way.

Heavy plastic taped over cardboard on which a number line has been
drawn can be useful as an aid to independent work. The child can mark with
a crayon the curve which shows the Jumps he has taxen and then remove the

mark with a paper towel and use the same number line again.

AV

O
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Use the number line to help you complete the equation.
0 1 2 3 4 5 6 7

-@- . - 4 L 2 —&- -o— L 4 ‘g o
U Py

w
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Use the number line to help you complete the equation.

7 9

5 6 8
—e— -— g —e —




|
|
|
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7-4. HOw MANY MORE?
OBJECTIVE: To find how many more members there are in cone set than in
another set.

VOCABULARY: (No new words.)

MATERIALS: Material, such as apples and lemons for flannel board disp.ay,
flannel pairing symbols, two sets of numeral cards (sandpaper
or flannel strips on the back of the card will meke - . stay'on
the flannel board).

BACKGROUND NOTE: -

~

Recall that when given 'Z sets, A and B, A has more member- than
B if, when the members of A are paired with members of B, there are
members of A left over. In this lesson, we continue developrment of thisg
idea by using subtraction to find how many more members there are in the
first set. We say there are 2 more members in a set of 5 than in a set
of 3 because, if we pair members of the set of 5 with merbers of th: set
of 3, there are 2 members left over. We also say there are 2 fewer

members in the set of 3,

SUGGESTED PROCEDURE

PRE-BOOK ACTIVITIES:

Place 2 set of 2 apples and a set of 5 lemons on the flannel board.

-

Arrange the members of these sets in such a wuay that it is obvious without

doing the actual pairing thet one set has more members than the other.

Which set has more members? (Set of lemons.)

How many more? (2.)

Could you answer this question without c¢ounting all the lemons? (Yes.)
How did you do this? (You can see this is so, If you paired, all the

apples would be paired with lemons, but there would be 2 lemons

left over,)

Agree and then ask a child to show the pairing with the pairing cymbols or
with yarn. Explain that we say that there are 2 more because, if wp
remove the subset of lemons which matches the set . apples, the remaining

set has 2 members.

vouvinue the same procedure with sets of [ and 9, 7 and 10, etc.,

until you are certain that the children underctand the technique.

PO
—_ N

s
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USING THE PUPIL'S BOOK, pages 209-212:

Read the questions on these pages to the children. Ask the children’
to first find out huw many members are in each set and then recourd the numbers.
Then ask them to palr the members of the set on the left with the members of

the set on the right. They are then tu decide which set has more members and
how many more.

aned.
(WX
~\1
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Comparing Sets

o e

a |

How many? é

How many more?

How many? ;
_ =

O
~

' v v *j;’ \/
& o
~—"
/
How many? D How many? e
/

How many more?

LY )
£ o0




Comparing Sets

How many?

How many?

How many more? P

4

How many?

? | How many?

How many more?

=

A
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Comparing Sets

Q@a@'g

How many? 4 How many? 7

How many more? Z

How many? \é How many? 0

p—

How many more? D

211

1490
)




Comparing Sets

@ _
)
£

?
, A

IRRRX

oy
9506004,
190000058
€. 0,08,
L0X )
OO
DO
0.0,
£.258
025
DO
3

How many? -

2 A

How many?

J

how many more?

o
% 7 o
FIN R .

. PO
-
2 )
-
P
£
= ) &
f T \Q
a2
A >
@ o : N
Sl 7, ' D
L Rt )

How many?

How many?

Wmany more? é

212
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® You should follow the work on rages 209-212 by asking how children compared

the sets. II no one suggests writing the equation rather than pairing the
members of the cets, consider each set of exercises &ud develop the equations.
Hopefully, the children will be able to see that it is not necessary to use
the second set if its number is known. It is sufficient to remove a subset
which s equivalent to the second set from the set with more members.

Consequently, for the first exercise on page 207, we can write 6 - 4 = 2,

’ .
If this seems difficult, provide each child with set objects. Use the

technique suggested below and word problems such as:

Mary has © apples.

Jane has &4,

~ icn girl has more apples?

How many more?

Ask the cnildren to show & set of 6 objects.

Dces Jane have a set of apples that is equivalent to this set? (No.)

How many apples does Jane have? (k.)

Ask the children to remuve a subset that is equivalent to the set of apples

Jane has.

How many members in the remaining set? (2.)

— ——— ——— s —— ——— 2

Does this tell you how many more app.es Mary has? (Yes.)

Does Mary have 6 - 4 or 2 more apples than Jane? (Yes.)

What is the equation? (6 - 4 = 2,)

We can write a subtraction equation that describes word probler that

ask, "How many more?"
Continue in the same way with several other similar word problems.

® PROBLEM SOLVING

Give each child some small objects to work with at his desk. Ask tre

children to select sets of objects equivalent to objects .n the story problems.

Notice that the problems differ in the kind of ket operation--joining, removing,

partitioning. In these problems, children should be expected to find the
number tu be used In answering the question and then answgr the question.

An eguation is not expected.




Tom has 6 marbles.
Joe has only 4 marbles.

How many more marbles has Tom than Joe?

Jane has 3 crayonms.
Then Mary gave her 5 crayons.
How many crayons does Jane have now?!

Bill _}E T cars.

Jim tock 3“of them.

How many cars does J5ill have?

_Aﬂ)_{xis_ 3 dolls.
Alice has 8.

How many more dolls does Alice have?

ERIC !
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-5. PROBLEM SOLVING AND EQUATTONS

’

OBJECTIVE: Tr uge addition and subtraction to solve simple word pr blems,
and t~ find miscing numbers in equations involving addition and

subtraction. -
VOCABULARY: (N~ new words.)
: MATERIALS: Sets of small objects,

BACKGRCUND NOTE:

There are several different sorts of problems which lead to additlon

and subtraction equations,

For example:

. - .
€ ) One set has 4 membere end u rec nd set has 9 membere,
How many members must I Jjein to the fxrst to et o et egquivalent t
o .
ine secend? (k4 Ej Yoor 5-4.-0 )
A set with L4 members is joined to a :r.oonl Let.
Ir unc set obtained Ly joining tne tw- cetc has + nemters, W . many
? members did the first set have? (O =r oy v - O
A set hag = members,
* . H womany memlers must te Joined 1 the e g et a le 1 Comemier ?
[N
= or N : \
(:+ Cj n-s - O
A set hes ) member .
H w many wembers wu‘t be removed 1. et a set ?
. (7-0 -2 cor 0+ (-
A cet has | memberc remaining after & .ubiet 1 % ha. Yeen rem e,

H w many members in the  rigsinal cet? ( C] -4 PR % SR SR S S Cj.)

>

3~

ecson i: awe..ted t  theoe xinds 0 rotlem. and Tvoc cquatione abicer

—

Thar

o

decerize them, Y u chruld re cacetul oot . clacsify pr Llam- 1, tspe, enid

to encourace vazh enild to uoe hiy own meth, 1 08 thinkin:.

SUGGESTED PROCEDURE

£ . P.?::‘-BOOK ACTIVITY:

Poovide v rnila alth Let Lgetts. weite an cquation tusn 8-

L4k o= [3 onotne ehalkboari) A ko the chillien Lo uce the tferts t orelp A

i1d, Trern - ntinue b

o i :

» FRIC |
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equations Iike (Jwr 4 =2 and 3+ ()= 8. Give c¢hildren an opportanity to

explain how tney used objects to aid them in completing the equatiun.

It 1c important for children to realice that if they know the number
of members in 2 set and also the number >f members in a subset, ertner a
set partition or the remcoval @ the knwwn cubset will enabtle them t. complete

the equation. ¥ .1lov with an equation such ac - L :~[j. H. pefully,

(hildren will zeneralice that either »f tne two procedures previ ucly diu-
cucsed can be used to complete this equation. If n:ot, ask the children how

tney would use objects to Jdezcrilte thic equation. I removal of a ,ulset

is sugyested, demonctrate this procedure wn the chul<toard. T.n a~k il

a set partition could be nsed wnstead. I some ol tne childrem &g ree  ask
he

one of them t7 sho. the vet partition on the ¢

Then consider an equatien like [ -(J = . Druw a set of | members

on tne chalkbcard

¥ sheroa

After doing thic, nsx it tre challiren now ko o« tre nuwter 7 omemi-vo 1n the

. < i N - .

~ther cubset. A<t - ~hiily t. - molete the »quati u.

)

Place similar raqusty n- n the chatds erd ond a k ehildren t0ow e set

vicots to snow the partiti on,
¥, <onstder equation lige -5-

Do vou knnw how wany memeers are wn the cet? (u .)

Do you kn w Los many members arc in the subset t be removied? (.)

D. v-u know how many meriber, ave in the remaininge ret? (.)

A ¥ znildren t ucr objects to represent these t. Luboet. . Then rake the

drasin- bel « 1 the chalkbnard,

A
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Lo2

What set partition have I

Y

resented

2.)
How many members are in

\nl

5 and a subset of
H

the set?

What numeral

Repeat the same procedure ~ith several

USING THE PUPIL'S BOOK, page 213:

Call the children's attention
Aszk the childr

/111117,

corner,

tallies,

en now many mer

How many elements are in the remaining set?
How can we partition this set?

C--plete the equation

- k=,
the page.
Page 21k:

Call the children'. attenzion L.

corner., Ask

write in the

on the chalkboard?

(A subset or

(-+2 or 7.)
12 frame? (7.)
other egquations of thic same type.

tu the equationg in the upper

Jbers are In

(-

:

Children may now work independently on

the set?

left hanl

(r.)

Mark

k,
Do you know how many members are .n tne set? (N, )
Dr you kn.. how many member: are in toe sitet to Le removed? (Yes; .
D> you knos# hus many member: are in the remaining set? (2.)
Let us reprecent thece two cets in ine ( /D D)
dow many are in the set? (7))
Wrote 9 in the rframe. Chrlleem Jore indoo ndently on the other problems.
Pa 2 215-217:
Give the nlldren ot ettt el roenm - orlete tne cguationc,
Dr several tre protieme it the Cniloon,

[ G

il
el

T o« in the

s ier ctarnd

& D the

rame.

Lot ot be dene,
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Lo

Show the partition.

yy 4‘%"'.’
7-6=2 7-2=7
“IIIIID | {Z%@u

71-5=4

146

/0 N
@-7-3 217 |




Complete the equations.

Z

10~

+5 =7




Complete the equations.

1

F-2 =6 |10-2 =/

3-ZF 1 | 9-12F4

7-2=[5]|[0]- 4 =6

8-3-[2]| 7-4-[5




Complete the equations.

3+

ERIC

O+ &= 6
5+ 4 =7
lor2=7
Ay b= g
#1+ 6 =10
2+t 79
7 + 3 =|w







children use sets of objects to ans. » the questions.

The following are word problems you may use.

® Next present word problems, to find equations which Jdesciibe the

problems, and to name the missing number. Continue to have the

7T+3-= 1.

There are 9 saucers and 4 cups on the table. How
many more cups do we need if we want to put a cup on

each saucer? (4 + {J = 9, or 9 -4 =0.)

John has 4 cents and Sue has 7 cents. How much

must John save to have as many cents as Sue? (4 +(J = 7

or 7-4%-0.)

Mary had two ribbons. Her mother gave her some ribbons.

Now she has seven. How many did her mother give her?
(2+0 =17 or 7-2-0.)

Tom has six boits. He gave some to Bill. Now Tom has L
boats. How many did he give to Bi1l? (% - -4 or
);+D = 6.)

Ben has 8 marbles. Three are red. The rest are green,

How many are green? (3 +(J =2 or 8-3:00.)

'
Mark had three cookies. He ate some on the way to school,
Now he has only one for lunch., How many did he eat on the
way to school? (3 -(J=1 or (J+1 < 3.)

Karen had three caps.” Her friend gave her five caps.

How many caps does Karen have? (34 5 =(J .)

Jack?s father gave him three model rockets. His grandfather
gave him five. Jack gave one of them to his friend, ™uglas.

- How many rockets does Jack have? (3 4+ 5 = (J and

5-1=0.)

hog

Display an eguation on theschalkboard or flannel board, for example,

Ask the children to make up a word that goes with the equation.

Ask the childrou to make up story proublems, discuss these, and write

equations that gc with the stories.

ERIC "
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.
Tell the following story:

Jack had r me toy cars.

Mcther give Jack 2 toy boats.

Then Jack had 7T cars and boats,

How many toy cars did Jack have?

J

. Ask the children to bhc& cets equivalent to the sets of toys. Discuss
what set operaticn could be used *o find the answer to the question. Ask
what equation descrilbes the set operations and have it written on the board.
Continue by telling the children the following stories. In each case, have

the children tell what equation they can use to help them sulve the problem.

t.

Father had rakes and 2 chovels, Hew many rakes and shovels did

Father have? (- + 2 = 2.)

2 Beth had 4 new dresses. Mother bought some more new dresses for Beth.
Now Beth has ¢ new dresses. How many new dregses did Mother buy for
Beth? (k4 +

iro

=1 or UL -4 - g.)

Ge Jack had some red apples. Mary took o of them for Muther. " Then Jack
Lzd o apples. How many red apples did Jack have to begin with?

({1 -95=2 or 2+5=1{.)

4. Mery has 7 osticks «f pum. Ann has O, Mary has how many more sticks

2

S gum than Ann? (7 + 2 =9 or 9 -7 =

iro

USING THE PUPIL'S BOCK, pages 219-223:

Fead each ofﬁzhe word problem. aleoud to thee children. The pupils should

then te directed to o mplete the page by drawing more objects (rimzs or X's)
as needed r~r crocsing off the subcet which I. removed. The eqguation wnich
may be uwed t. help rolse the pr blem i. to be writter r the line. Then

2 mplete the sentence,

ERIC .

Aruitoxt provided by Eic:




411

Solving Problems

& Samwants 6 toy cars. Problem Picture

He has 4 toy cars.
How many toy cars must he get?

e fumy famy
= 7L G ;
| CD >

Sam must get_ 4?, toy cars.

2. Pat had 9 ‘marbles. ' Prob'lem Picture
He gave 5 marbles to Dick.

How many marbles did Pat have'then?

Pat had § marbles then.

-
4

3. Nan had 6 books.
She got 2 new books. Problem Picture

How many books did Nan have then ? g
s & C__/ QL/
— A Ay

Nan hat OO _books then. (/")'//"'/




12

Solving Problems

L

Problem Picture

Bob’s dog had 3 puppies. :
His cat had 4 kittens. ‘ w
How many baby animals did

. Bob-have?

S #=7

Bob had /baby animals.

EF RN ESES

Mother needs 10 candles Problem Picture

' She has 6 candles.

How many candles must sheget?. I P ‘
/0= 64 A - I "I

., Mary had 8 toys. Problem Picture

Tom took 3 of the toys. L )

How many toys does Mary r{@“ ﬁ

have now?
f -5 = ,é: @
Mary has 5‘:oys now. O/ \O iﬁ}




Solving Problems

k13

L

David had 6 toy cars. Problemn Picture -
He gave 1 car to Jim.
How many cars does-David have?

-/ =5

=2

David has toy cars now.

Sally has 2 crayons. Problem Picture

She needs 6 crayons.

How many crayons must she get? ™ .
=2+ % ‘

Sally must get 4crayons. (O (O OO

Joan had 2 cookies. Problem Picture
Mother gave 2 nore cookies to Joan.

“
How many cookies did Joan have ’g;xerr‘?\ O Q
2+2=27 OO

}

Joan had”’ 4 cookies then.

221




J. Janewants 4 dolls.
" She has 3 dolls.

How many dolls must

A5+ L

\\\

she get?

Janemu@;get /doll.

Problem.Picture

. Susan had 6 cookies.

Spot ate 2 cookies.

~~ .
How many cookies does Susan

have now?

b6 =2 =

4&

Susan has ~ § cookies now,

Problem Picture

A& O

OO0 o

. Jack had 5 boats.

He made-2 more boats.

How many boats did Ja

O +2 =

ck have then?

7

—

Jack had 7 boats then,

Problem Picture

I
1 L “




Solving Problems

1. Ann made 10 cookies. Problem Picture

She gave 3 cookies to Bill. O Q O O

How many cookies did Ann have then?

/ﬁ_—j:7 OOO

e

Py
Then Ann had 7 cookies. P@i

2. Mr& Lee had 3 hats. Problem Picture

S t2 hats.
he got 2 new hats O O O

How many hats does she have?

F+ 2=

O O

" Mrs. Lee has j—hats NOW.

3. Mother baked some cakes. Problem Picture

She gave 4 cakes to the church. .
O O OO

Then she had 2 cakes.

How many cakes did Mother bake? O O
A+ =

[ESESEEEY

Mother baked é cakes.

223

LIRS
-
o

%
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7-6.  ADDITION AND SUBTRACTION: NUMBERS GREATER THAN TEN

OBJECTIVE: To begin the St iy of addition and suctra:tion of mit ers
it ]

greater than ten.
VOCABULARY: (No new words. )
MATERI@£§: Sets o¥ small objecls ror counting,

TEACHING NOTE:

This lesson contains a sample precentation of additi-n and sultraction

of numbers named by 2-4igit nurerals. The tcaher may rursue this a3
“ '

far as seems approrriate with her class,
Y &

SUGGESTED PROCEIURE:

Billy's family is going on a picni:. His mcther Ut ten
cookies in the basket. Billy put in trivty. more, How many

cookies are in the baskcet?

We can add the number or cockies thrat Billy p.t in the basket
to the number his mother put in the vasket tL £ind the nurboer
of cookies. We would write the equation 10 + -0 - .

To complete the equation, we need ¢ add the nunbers, It omoy
h

help us to think of the number of trms in 10 and 10 -Q.

How many tens are in ten? (1.)

How many tens in thirty? (3,)

If we add 1 ten an

A
ot
st
(%]

~
g
o
ES
a3
£

<
o
]
%
=
=
s

e

-
3
©
N

(hk.) What do we call L tens? (Forty.)

When we add 30 to 10, we have YC; we ecmpiste the

equation 10 + 30 = L0,

Ir nezessary, bundles nf ten objets ea: Lhoulag Lo availatle t yne

an aid in solving these problems. '
Develop the following problems in the same way

Jerry and his friends caught LO  figh on Morday. The e xt
day they caught 10 more. How many rish hia they antoh
in che two dass? (L0 + 10 = 50.)




® Place two sets o zmall b

4

Alice nad :0 pennies. Hur mother pave her 20 more. How many

pennies does Alice have now? (/0 + 20 = 40.)

Carr had 20 plastic cars and <0 trucks. IHe tock these car- and

trucks o Bob's houcse to play. How many toye did he take? (L0 + -0 = -0.)

Steve had 0 martrles,

r
many marbles did he keep? (0 - 20 = .0,

Ann has 40  iresces for her paper 111.. She lert 10 of the dresses

at Mary's houze. H w many dresseg loes she have i, play with at home?

Ho pave 20 t- his brother Jerry. H w many

=243 noa tatis., D no,t tell the numbor [ Lject-

in each .et.

H~w can we find hou. many ~tjects we would have 1 ve Jolned the ce

?

ot

(Puplls will sugpest that they could 2-in the -ets and then count all

the objects. Thic prccedure should then be T 1lowed.)

Plaze two nev cets o objects on the table. Now tell the children the

nunber of memberc in each set as you place them un the table. (B sure that

ing the sets 3f ones «ill r-sult in a oet »f not more thun onéa.)
Thic ce as 22 memberc,

We will joln it t. a cet with 56 umembers.

How many obj=cts are in our new set?

Can we find the numter Hf members in our new set without counting

cach member?

Remember, you know the number »f memberc in each of the sets.

Pursue suggestions thet children may sive. H pefully, .omeone will

sugrest tnat cince 22 = 2 tenc + 2 cnes and ot = ; tens + o ocnes, we

may add the wmber of ones and then the nuwmber of tens. The cum ic 7.

I no sne ffers thic suggestion, ask:

ERIC
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It . arranpge this set ~f 22 members in cet: of tens and onec, how
¥ L= el —_—— = i

many tens will we have? (_..)

And how man, -nes? (-.)

o,
-




O

ERIC

Aruitoxt provided by Eic:

Demonstrate that these answers are correct by arranging the wet of

_2 and

the set of 30 1in sets of tens and ones. J.in the set of « oneo tO the

set of 2 ones,

How many sets ¢l ones do we have now?  (=.)

Join the set ¢f - tens to the set of 2 tens.

How many tens 1a all? (-.)

Ve have tens and & ones.

at is the name of the number? (55.)

Snow children an envelope. Tell thew that inside 1. a cet -t &
Show them another envelope. This one har 235 sticks tn it. Ask the
if they know the number of sticks we wou.: have 1f we joined the set
sticks to the set of 45 sticks. If n ne surgests adding 2F to

offer this idea.

How many tens are in 2?2 (L.)

And how many ones? (-.)

And how many ones? (=,

Eﬁ we add 3 ones to $ oneg, what ic tne number f noc? (.}

On the chalkboard, write ‘. oneg +

=]
¢4
w
§
Ce
o
3
[
[}

If we add 2 tens to 4 tens, what is the numwer f tene? [-.)

1.
o
I
o]
.

On -.e chalkboard, write 4 tenc + 2 tuns

We have & wens and 8 ones in all.

How many sticks are in the envelopes? ()

Arrange the sets into tens and ones, J i the o bte < f one. and then t

cf ten to check this werk.

®Plsce a set of objects on the table, D net tell the number -~ r nber

sticks.
children

£ 2-

he ceto

¢

If T remrve 21 membere of the se , what will be the number f members
remaining? (We will need to count the members, of toe remaining et in

1 1
srder t3 find cut.)




Place ansther et n the table. Arrange the set as 4 tens and ones.

This set has 48 members.

iow 7 will remove a subset of

21 obgests.

How many objects are in the set that remains? (Remove 1 one from

3 ones.)

o
=

What is the numbe: cnes remainine? (7 ones.) (Remove 2 tens from

¢ tens.)

What is the number of tens remsining? (O tens. )

-

7  nnes.

The remajining cet hacs 2 tens and

What is the nunber ¢f memberc i he remaining set? (27.)

Show the children a box. Tell them that inside the box are 57 Tbeads.

Ir I remove =

beads, how many beads will be left in the box/!

.
=

Tell the ~hildren we :an woe numbers toe find the number of members in the
remaining set. We du this by subtracting 34 from 57.
How many tens are in 577 (4.)

And how many one: are left? (7.)

How many tens are .n  :47 (5.)

And how mauwy ones? (4.)

-
I we subtract™ Lk ones from cnes, how many ones are left? (:.)

O the nhalkbaord write | ones - 4 <nes = 5 ones.

It we subtract - tens from ° tens, how many tens are left? (2.)

On the chalkbcard write © tenc - o tens = 2 tens.
.

We have 2 tenc and < ones in the remaining set 1f we have subtracted

the numbers correctly.

. [,
H w many =eads are in the remaining set? n.L)

Remcwe the set or -4 veads fiom the set of 57 beads., Ciunt the number

of member- in the remaining cet 1n order t. check this work.

- ERIC
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Chapter 8
ARRAYS AND MUL/TIPLICATION
BACKGROUND:

A rectangular array 1s an arrangement of obgects into rows and coiumns.
The oblcects in aa array are_ca;lea its members. Shown below is an array of
3 rows and 5 columns. HNote that each of the 3 1rows has the same num-
ber of members (%) and similarly, each of the 5 columns has the same

nunber of members (3).

X X X X X
The objects neec not be all alike. Here, for instance, is an array of

2 rows of 3 nmembers eacn, all u:fferent.

. O A
v v

The rectargular arrangemeats of flannel poard objects, tlocke on the
floor, urawers ln a cabinet, panes in a window, compartrents in a carton, ete.,
may all be uescribed as arrays. If an arrangement of ot.-cts in rows does

net have the same number of members in each row, then it . unot called an array.

=
o
)
+
Lol
o
.
Q
©
-
Vo
O
3
| =
%)
©
%)
©
O
Ie}
o
o
o
o
c.
£
(=
o

arrays. When we muitiply 5 by 3,
for instance, the résult 1s asscoiated with the number of members in an rray
of 3 rows of 5 members each. In counting the number of memberc in an

=

array of, ror example rows of 5 memi: rs each, chiluren are le: to ccunt
> & 2 - 2

ty rows (5, 10, 15) ant to say, "Thres fives are fifteen." lLater therve is a
transition to the statement "Threc times five equals fifteen” and tu the
equaticn 3 X 5 - 15. However, 1t shoul!l be noteu here that no miotery of
multiplication tacts 18 expecce: in this grade.

Two simple properties of moit:iplication are pointe: out. The first of
these 1s that multiplying numbers in either crue: always giives the came

resuit. For inctance,

X b,

X
U
i
\n




Arrays rake this very easy see! when we tumn on end an arvay of L rows

of * members each, we pget an arvay or - rws of I members each,

xX X X ><
X X X X X " X X X §
X X X X X < x X X
X X X X X wow % %
X X X X X 3 -,<>\><
By cunsidering an array of just 1 row o, say, 5 membors, we see
that
1% 5= 5.

Simlarly, 1 multiplied by any ‘hole numter 1s that whole numuver, Al .o,

by considerins an urray of rown Lt just 1 member cach, we see thot

and similarly, that uny w~hirle number multiplied ty 1 1. that wh 12 number.

ERIC
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8-1. ARRAYS

OBJECTIVE: To introduce the array as a means of pruviding readiness for the

concept of multipl cation.
VOCABULARY: Array, row.

MATERIALS: Courting disks, butt ns, beans, or other :mall objects; telt

cut-outs for flannel board; hundreds-squere paper.

SUGGESTED PROCEIURE

PRE BOOK-ACTIVITY:

Give each child a set »f 20 counting disks or otner small objects. Ask
£ children to select 2 of their disks to put into a box in which you will
collect them. When you have collected the disks, discuss with the class the
fact that you have joined 6 sets, and that the =ts were equivalent tu each
other, each having 2 members. Have a child count the disks in the box to

see how many disks are in the union.

O O O O o ©
S5 O O O o ©

Suggest that the disks be arranged in an array, .ith 2 in vach row,
and show that in this arrangement it is possible t. ccuat by twor. Explain
that this kind of arrangenent i1s called an array. It has o rows with O
members in each row. There are ¢ sets of 2, znd hence . twos, or 12
members in the array. Explain that the .rray we will u.e Lo 2n arrangement
of things in rcws in which each row has the same number of memberc and that
each member of one row 1s placed below a menber 1 the precediny @i, Print
to arrays of window panes, bulletin toard pictures, ete., or draw rn the

)

c 4 membere

chalkboard pictures of arrays of different kinds: ¢ rows «f

each, 3 ¢ or 8 members each, ¢ ruws of & memrers each, ete., and

have children cbserve huw they kﬂuw tney are arrays. Ack children to give

other examples. Puint cut that unless all row. have the .ume nwuer .f members
;

the arrangement is not calied “n array. OGive extmples | arrangements that

are not arrays.

Keturn the dicks to tne children and ask then to make an array (demonctrate

again, if necessary) of 4 ows with 2 members in each ruw. Atk huw many

ERIC Eo
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members there are in the array. Continuc, in the same way, having cther

arrays rade with 2 members in each row.

Have children make srrays of o rows with 7 members In each rew, ageain,
and then rearrange the uisks to show 2 rows of 6 members each. Children
should be aware that these are dirferent arrays, but that they have the same

number of members. .

Repeat, using an array with 4 rows of 2 members each, and rearranging
to rorm an array with 2 1ows of L members each.

2 [

Have zhildren 1 ,rm 2n array of 3 rows with 5 members in each row.
Ask how they might ‘uvunt to find the number of members in the array. (‘, 10,
15.) Draw arrays with 5 or 10 members in each row and have children count
by rows to fiud the nwnber of members in the array. Distribite hundredc-square
paper. Show children how to make }ings cr balls in che spacer to rorm .arious
arrays of 2, 3, O, or 10 members in each row, ar _,u direct them. For
instance, use red cicyon to shuw an array of 3 row, with O members in each
row. Use blue crayon to show ... Under each array, they should write the

number of members in the -rray.

X X X x X £ X
X X ES X X X X
x X X x X X X
x X X X X X X
X >

X X

x X

X X

USING THE PUPIL'S BOOK, pajes 02h-204:
.

Children are t: write the number .t 1o4s, the number of members in each
row, and the number  members .nothe wray. I oad eath question to the <hild-

N ren. Have them write the -orre~t nuwneral in the tlank.,

O
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How many rows? /‘f'
How many in each row? =

How many in the array? Z

cm mm
£

How many rows? Z

. 2
How many in each row? <O

How many in the array? é

—————

Y
.

&

@




ARRAVE

How many rows?
How many in each row?

How many in the array?

=

£
T

Q

= Q—\/
A
. -
o =

How many rews ¢
How many in each row?

How many in the array?

AAM
ll}

[ ——

5
A
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ARRAYS

Q Q— How many rows? j

How many in each row ? Z

)4 Z
JL

How many in the array? é

3

How many in each row? 5

—_—

Huw many rows?

How many in the array? /D

How many rows? - ;

How many in each row? 5

How many in the array? 2&

N




' Show on *the flannel board an array of 9 rows with 2 objects in each

row. Have children tell how many rows there are and how many -t jects there

are wn each row. Point_to each row in tumm.

Are there 2 obgects in this row? (Yes.)

+

Have them count by twos %. find how meny members there are in the a:ray.
Write: ) ’ .
> wng are 1C.

-
.

~
Show other arrays with rows »f 2 >Sbgects and repeat, having children

LY
Then asks/children how many sets of two there are in the array. —{ o
|
|
i
tell how many rows, and how mzny sets ol 2 the array hau. Have them count

by twos. Write: - . i
*
. - twos are ..
-
Include an array with 10 “nws with o members in each row. When .

o

.
shildren have saidg''Ten twoc are .20",_J ciow an array with 2 orowe of 10

o members in each rcw, and ~bserve that ¢ tens zre 20,

Have children make arrays with ;ows =& © ot jects end ask how many sets

of five there gre, etc. Then wilte: < .

D) the same U's» rows 1 ; members ealny

USING THE PUPIL'S-BOOK, pares 2. -20: ' \

Children first count the rows, then fill in the blanke,

. o /\\ =
‘ Y ; \ .
. £ . {
\ > . - E » "
' o | - ) -
ERIC . | .
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ARRAYS
144 A :l (rﬂ
7t T
3.3
*6“1‘ \ C':“’ .
T N
AR v,
=0 NN g
cﬂh - I 'f’_‘ oy
e 7

How fiiany sets of 2? 4

v 7
7= twos are J .

How many sets of 2?2 <~

E pd
__twos are 7/

AAAR

-

( 2
How many sets of 57 <~
s :
<~ fives are “/_6/
221




ARRAYS
g‘gﬂ @Zx, I @z;% ;
it i

3

How many sets of 37 i
~

threes are

7

RR BRI RRRERR

RRERFREREELE

-

>

How many sets of 10?

—j_ tens are _QL

P

N

o

N (e (e
O O
=y (B 8

|

o )
@ How many sets of 47? 4_

2 oursae_ L

fours are

117
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ARRAYS
0000000000
0000000000
0000000000
0000000000

How many sets of 27 O

How many sets of 107

P

4 tens are ’%d

> 4
twos are b

How many sets of 27 %]

Z_ threes are é . <_3 twos are é

How many sets of 37 Z

&
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ARRAYS

A @A <5l 4 @ - 2 @, ) 7
N X W S

g Sl o B T

ifives are _@_ .

How many sets of 5? >

%% ERE
B EEER
RE R RS
RERRE
EXNEY

How many sets of 57 ﬁ
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8-2. MULTIPLICATION

OBJECTIVE: To introuuce the iuea of multiplication, ucing arrays.
VOCABULARY: Multiply, multiplication, timee.

SWBOL: X

ot
MATERTALS: Felt cut-outs tor flannel toary; seu of counting disks or other

small objects; paper bag.
SUGGESTED PROCEDURE
PRE-BOOK ACTIVITIES:

Tell the following story.

Mrs. Brown was getting reaay fcr a picnic.

Eight people were going, and she wanted to take two cookies for each person.

she put the cookies anto a box, two at a time.

I 11 pretend to be Nhu. Brown and use these circular »egirns a

s cookies.

Put the circular regicns on the flannel board two at a time. As you do so

count: "One person, two people, tlrde people, etc."

How many times u1u I put 2 .idks on the flannel Louru? {(8.)

Is this arrangement an array? (yes.)

Hovw many rows in the array? (%.)

How many members in each row? (2.)

How many members in the array? (16.)
There is an eguation that uescribes this array.
Write: !

8 x2 = 16.
h

We reau this statement: 8 times 2 equals 16.

Does this equation tell us that 8 X 2 i, another name for 1

Let{s count by twos to be gure that is correct. Two, four, etc

Provide each child with blocks, Jdisks or other set material.
5 X2 = on the chalkboard. Have the children uce get ob jects
the array suggested.

How many memoers in each row? (2.)

How many rows? (5.)

How many times did you place 2 disks on your desk? (5.)

|

167 (tes.)

Write

tc make

{et's count by twos te fing the number of members in the array.

Twe, four, ... ten.




h33

What numeral should I write to complete the equation? (10.)

* Is 5 times 2 auother name for 107 (Yes.)

Continue with the following word problem.

¢ Suppose you earned 5 pennies each sbhool day this week.

Thaet would be Mogday, Tuesday, Wednesd?y, Thursday, and Friday.

-

o pennies? (+.)

How many times would you have earned
.

. 14
27

What is 3 “times

Have the children use disks or other objects to form an arrey and find out.
Ask what equation would describe this array. Writc the equation on the
chalkbgerd. o

Is 5 times _ another name for 2? (Yes.)

- v N Q
Direct the children to use an array to solve the following problem:

A man has ponies, und they a.l need new shoes.

He wants to know how many shoes will be needed.

How many shoes for each pony? (4.)

How many ponies are there? (5.)

The number of shoes needed will be egual to 5 times &,
— — — ittt s Mttt e - -

Write 5 X 4 = - on the chalkboard. Have the children use their set
objects. They should put U4 disks in a row to show how many shees the first
pony n2eds, 4 disks in another row for the next pony, etc., to learn that

5 times i equals 20, Complete the equation.

A

Is' 5 X 4 another name foi 207 (Yes.)
When we say 5 times 4 eguals 20, we are MULTIPLYING.
In MULTTPLICATION, we multiply one number by another.

Go directl proylems of the form: what is 3 times ‘7 Restate
the problem in several w&ys: Three fives are 7 1If an array bas 3 rows,
and each 10w has %5 members, how many members are In the array? Have children
use disks or other objects to help them ancwer the questions. Write the
equation on the chalkboard and complite it when the children have found

the product.

USING THE PUPIL'S BOOK, page 231-233:

Chilaren ~ve tn make rings in spaces to furm errayc as indicated, They
Jill write the numeral that nsmes the aumber uf members in the array in the

plank. Do the first exercise tou demonstrate what 1o to be done,

[S—y

.::

-~.
e

O
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Multiplicatian . !\
Show 3.. rows of 5. ‘.
Plolololo] |
o lololo|la
DIOIOIO|0 \
;/ _ \ .
; 3x5 = /j—/
] =
{
/
v ) Sho'}!/é rows of 3.
OO O
OO O
Do O
o010
| Ololo
OLOLO
231 i
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Multiplication
Show 5 rows of 5.

O
=1

Slolelkle

QR
QR

QORRAL
QRO

PXS:ZQ—’

Show 3 rows of 4.

OO0
Ololo o
Ololo|O
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Multiplication
Show 5 rows of 10,

OLOLD|IOIOO DD | D

Olololololol0lolo o

OlLOID|ITNONO 10|00

Ololo||lologlolalo O

1Ol OO tololololololo
5x 0= 5D

Show 6 ‘rows of 2.

@
®

O
&,
O

O

0 IOR[OID
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TURTHER ACTIVITIES: . . .

’ ;
(V4 . -~
Use word problems such as the following to deepen understanding of multi-

plication. Read each story to the children. Insist the ;Zey us¢ manipulative

materials or draw arréys to solve the problem.. Qrite the

uation to be

completed on the chalkboard. For example, 6 X 3 = .
1. Mother washed 5 - palrs of stockings. How many stockings did

Mother wash? ;

2. On Mary?'s street there were _ houses. In each of fhe'houses lived

3 children. ALl together Ifow many children lived i.. the 3 "houses?
3. Joe ate 3 apples each day. In & days how many apples did Joe eat?

k4, Tom hit one home run in each of 5 games.. How many home runs aiqg

T he hit all together? ’ .

-

5. Beth ate 2 cookies each day for, 2 days. How many cookies did
Beth eat? ’

6. David put 1 butterfly in each of 5 Jers. How many butterflies
were in the 5 Jjars? : . ‘ .

T. Eaeh of the girls had 4 dolls. How many dulls would b of the

. girls have? . )

8. Mark got 3 new books each week for 2 weeks. How many new books

did Mark receive?

9. Jim polished 4 pairs of his father's shoes. How many of his

fatherts shoes did Jim polish?

10. Bob had several boxes of toys. Each box had 2 toys in it. How

many toys were there in 3 of the boxes? o




{

438

8-3. SIMPLE PROPERTIES OF MULTIPLICATION

OBJECTIVE: To use arrays to show the Lommutat1ve Froperty ot mult1p1lcutlon

= and the multipllcatlﬂn property -f 1.
AN
MATERIALS:  Manipulative objects for children, pictures of arrays un tugiosrd

or construction paper us shown:

0000000000

\ HiNEE. 000000000

OO 0O00] loooooooooo
B

c

1000

: - | | <E> |
O OO0 |oodoocopooo -
&
@
D

jelele

Lhart on newsprint, as shown: v
- Y x5 =20 5 %1 =
8)(2::1() 2)(5:
IX2=6 5 X2 =
2X5 =10 2x 8=
I1x5=5 : 5x kb=
- -
SUGGESTED PROOEDURE : /

PRE-BOOK ACTIVITIES:

Show picture A to the -lass., Have the apray described, (3 rows with
2 members in each row.) Ask children to count by twos to f'ind wnat <  times
2 1is, and write: ‘

X2 b,

Turn tne picture to show 2 rows of 3 members eacu,

Have the array described and ask children to count by rows. («, 4.)
. -

Write: -

2X 3=

Show pictures B and C 1in the same way. Have children use objects and
make arrays of 4 rows of 3, 3 rows of &k, etc,, so0 that they see that
exactly the same number of objects are used to make the arrays. Help children
to generalize that one number times ° second number gives the same result as the
second number times the first,

YA

- %




-

.

-
Show picture D, Have the array described ( rows with 1 mewtd in

«
-

each row.) Ask how children will count by rows. (By ones.) Write:

. -y -

> =X l'- k)

. . # -

Turn the picture to show the ar.ay as 1 row of 3 members. Have the array
described, ask children vaat they, will say if they count by rows. (;.) Write
the equation: 1 X 3 = 3. Draw other arrays either with .1 rowor wizh 1

merber in each rdw, and nelp chliqren tu seneralice: any' nwaber times 1 is
. - ~

that number, and 1 times any number s that number.

Show the chart angd have -hildren read the equatiuns at the left. Read

the first one. Ask which equomtion tu the left gives the lnformation needed to
complete 5 X 1 = . (x5 =9.) Use cray n or felt pen to write 5

and to draw a line between the sentences thgi shuw commutativity. C.mplete
> Y

the. chart .iu this way. :

.

USING THE PUPIL'S BOOK, pages 2sh-0:61,

-~ ' N =n
Children are to complete each equetion. They should Jbeserve thet euch
pair of boxes shows commutativity.
Pages 237-233:

@
Children should be able t. use their understending f commutativity end

_of multiplying with 1 as a factor. Provide each cnild with set -bjects

to aid they in ¢ompleting the equations on page 2:9.

N
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Multiplication




Multiplicoétion | b
00000 | S
00000 | S

..2x\5= /0 | T
TR
50 560
O O
O O

x £/ 2x O -
QOO .
500 26600
OO0 Q0000
SO0
- /5 | b 5

235

e
s




Multiplication
®
&
. B TR 444
. ®
& ®
6><__£_%___ 1x é = é
S <
1 % 44 % 4 x /94
O
[
O
O oooaoad
O
0 -
L
7><__Z__=__7 1x7 = 7
236
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Multiplication

3 x5 = /5
5% 3= /9/

AAAAAAAAAA , W
AAAAAAAAAA
AAAAAAAAAA =
AAAAAAAAAA

237
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Multiplication




445

Chapter 9

PARTITIONS AND RATIONAL NUMBERS

BACKGROUND

Meaning of the whole numbers is developed by observing collections of
. equivalent sets--sets whose members can be pa:red so that a one-to-one
correspondence is established between the member% of any two sets in the
collestion., The property common tG the sets below and to all sets whose
members can be pla ed in a one-to-cne correspondence with the menbers of

any one of these sets has the number property, tvhree.

The purpose of this chapter is two-fold. Children learn to partition

sets of objects into subsets, and first understandings of the rational
numbers of arithmetic are developed by partitioning sets of obJjects and

regions into equivalent parts.

First, sets of objects are partitioned into subsets of a given number
of members, and the number of cubsets identified. For example, we ask,
"How many sets of 5 are there in a set of 207" We partition & set of 20

~* into subsets of 5 members each. We note that thére are 4 equivalent sub-

sets. We can think of these subsets as forming an array of 4 rows of 5.

Next, sets of objects are partitioned into & given number of subsets,
and then the‘number of members in each of the equivalent subsets is
identified. For example, we ask, "If 20 players are divided into 5 teams
with the same numb2r of members on each team, then fhere are how many
members on each team?" Or, "If there are 24 cookies to be shared among 6
children so that each child has the same number of cookies, how many

: cookies will each child receive?"

- | 20
ERIC '
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Following this) sets of objects are partitioned into equivalent parts

and the number of parts are identified. Regions are partitioned into

equivalent parts--parts that fit exactly, and the number of parts identi-

fied. No number is associated with these parts of a set or region.

Then, physical models are used in developing understanding of the

rational numbers, %, %, 5 %, and % Consider each of the

following as a basic unit:

The property common *o each of the shaded parts »f the wit is the ntm-

n

N\

bér which can be represented by the fraction, %, and named "~ne-third",
-

Consider each of the following as a basic unit:

The property common to each of the shaded parts of the unit is the

number which cen be represented by the fraction, %, and named
[ad
"one-half".
Similar models are used to develop understanding of g, %, and
; -

3 For example, the rational numbers associated with the shaded areas
of the physical models below {each representing a unit) are

Y

nojro
(V37 W8
wlno




Lh7

3
3

Finally, simple problems such as the following are considered:

If 10 cookies are distributed fairly to just 2 children, how
many cockies will each get? A set of 10 is partitioned into

2 equivalent subsets to find how many memocers each will have.

This leads to the statement,

of 10 is 5.

o=

The statement

"y N
> of 10 is &

is illustrated by a 2 by 5 array marked in this way:

where we are interested in only one of the two rows and its relation to

the entire array.
In a similar way we arrive a* the statement
1 of 12 1is L,
3
by asking a question eas,

If 12 cookies are distributed fairly to 3 children, how
many cookies will each get?

The number, % , 1s associated with the ringed regions in the array

if the array is regarded as 1 set. There are U objects within this

ring.

Aruitoxt provided by Eic:
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9-1.

(XXX
0006
‘T Y

FARTITIONING SETS INTO EQUIVALENT SUBSETS

OBJECTIVE: To partition sets into equivalent subsets of a given number

of members.

VOCABULARY: (Review) partition, equivalent,

MATERIALS: A set of 16 disks or other small objects for each child;

A set of 16 disks to be used on the flannel board.

!

SUGGESTED PROCEIURE

PRE -BOOK ACTIVITIES:

desk.

Have

Flace & set of 12 disks (or other small objects) on each child's
Ask each child to find out how many objects are on his desk.

Each of you has twelve objects on your desk.

I have twelve disks on the flannel board.

Now pull 3 members of your set to one side of your desk. (You
should do likewise with the materials on the flannel board.)

What do we call this part of the set? (Subset.)

.
—— —— s L IS

children continue to pull subsets of 4 members each to other

positions on their desks. (As they do this you separate the objects

on the flannel board into subsets of 4 members each.) Ask children

to meke as many subsets with 4 members as they can.

set 1
You f
When

How many subsets do you have? (3.)

— —— e L o Y 22

Does each subset have 4 members? (Yes)
Do we have 3 fours in our starting set? (Yes.)

¥e PARTITIONED our starting set into 3 subsets with 4 members

each.

lave ckildren put all disks into one set again and then partition the
nto subsets with 2 members each, using the same procedure as above.
ollow a similar procedure with the cbjects on the flannel board.

L subsets of 3 have been obtained, ask the following questions:

Do
1
2
.

<




partitioned your set of 12 members.

How many subsets do you have? (4.)

How many members in each subset? (3.)

Do you have L4 threes in your starting set? (Yes.)

Use the same procedure and partition the set of 12 into subsets
of 2. Say "2 is 6 twos." Partition the set into subsets of 6.

Say, "12 is 2 sixes."

USING THE PUPIL'S BOOK, pages 239-240:

Chilldren-should first tell how many objects are in the picture.
They complete the first sentence. Then, they should ring sets, as

indicated, and tell how many equivalent subsets there are.
Pages 241-242:

Not only do children tell how many objects in the picture and the
number of equivalent subsets of the given number of members, but they

also relate the situation to rmultiplication language.
b

FURTHER ACTIVITIES:

1. Have children put 8 objects on their desks. Let individual
children suggest ways of partitioning. ("Bill, how many things
shall we use for our first subset?") If no child suggests it,
make certain that sometime during the period it is noticed that a
gét of 3 can be partiticned into subsets of 2 and into subsets
of 4, Alsc, if not suggested, ask children to partition the set
into subsets of 1 member each and into subsets of 8 members

- each.

wial wouid happen if you partitioned your set into subseis of

1 member each? (Then we would have 8 subsets of 1 member
each.)

What would happen if you partitioned your set into subsets of

8 members each? (Then we would have just 1 subset of €

nenmers.)

2. Draw sets on chalkboard (balls, trees, kites, etc.) and ask
children to draw rings around equivalent subsets of various numbers
of members. Use sets of 6, 4 2, 9, 10, ete. Wrile one child
is drawing the rings on the chalkboard, the other children can make
e 3Similar set or their desks and show tlie subsets by moving the

objects.

Q ’ 9,
]EIQJ!: Lot

Aruitoxt provided by Eic:




450

Partitioning

/ﬁ;ﬁ f (
L

There are /j irees.

Ring sets of 5.
There are 3 sets of 5.

There are /0 .

Ring sets of 3.

There are é sets of 3.




Partitioning

There are /é houses.

Ring sets of 8.
There are Z sets of 8.

There are /2 Kites.
Ring sets of 4.
There are 3 sets of 4.
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Partitioning

There are /é balls. There are /se’ts of 2.
Ring setg of 2. . /é is / twos.

There are /\9 trees.

Ring se;(s of 3.

There are jsets of 3.
/é is b threes.
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There are /0 houses. There are <— sets “of 5.
Ring sets of 5. /ﬂ is Z fives.
/

ehntee
@ﬂﬁ@ﬁm§>

_There are /éé houses. There are sets of 7.

y
- | Ring sets of 7. \ cas is Z sevens.

242 ’
W,
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Aruitoxt provided by Eic:

Place a set ~f 19 cbjects o the flannel bdlard. Ak a child t-
tell how many c¢hjects are .n the flannel board. Then ask a child t.
partition the set inte sets of four. Observe that there arc, » etr

of fou~ in a set ~f cixtéen.

We know that there are four members in each f thete subsets,

How can we arrange the objects 50 it would be easier tc .ee that

there are 4 _bjects in-each set?

17 ctfldren do not suggest an array, then ask a child Lo show how these

b sets of L4 can be srrenged in an array.

+  We know that if there are 4 in the fir.t ROW and the »ther rous

are the same, then each row hLad 4 members.

* We can make a set of 1b into an arra having 4 rows and
2L Z8n made 8 set 22 lhty ah array d g

+

membet's in each row, .

We see tiHat a set of 16 can be partitioned into 4

subsets of 4,

How many fow s are there in 107

We see +hat . 1¢ is i fours., .

Fepeat this procedure, partitioning a set 6 16 1into subgsetr . & (

by arranging the obJects in an array co that each row has © memi rs,

Hov many rowe do we have? (8.)
- .
Have the set of 1< arranged in rows of R members each,
How many rows do ve have? (o.)
<
Have the se} of 16 arranged in rows with 1 member in each row, etc.

Distribute *ounters (disks, buttons, etc.) Ask children to show

en array to find hos many sets of* lhere a-e in a set of 9,
A :
7. . .
Continuing the same way, have the children find.how many rows of 7
\‘-. . .
members each will be {n an array of 14 members. How many row:s of 5

.

members each will be ir an array of 10 members? etc.

USING THE PUPIL'S Lok pages 2hs-2ub:

shildren are to complete the starting set as indicated. They may
draw similar cbjects or use rings cr X's, Then they complete the

sentencecs. M [ 2




Partitioning

Show 6 bhalls.

Have 3 balls in each row.

098

000

-

There are é balls.

Show 46 balls.

Have 2 balls in each row.
O O
OO

There gre é balls.

é is ( . éls 3 twos.
6- 2 x3 6- 3 x2
Show 8 balls.

Have 4 balls in each 'row.

OO0 OO
ONONOIS

There are ép balls.

do/!s Z fours.

8 = Z x 4,

Show 10 balls.

Have 2 halls in each row.
() O
o O
) O
There are=/g= balls.

/0 is 5/twos.
10 = 5 x 2.
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Partitioning

Show 8 ° boxes. :

Have 2 boxes in each row.

0O
X X

There are Kboxes.

f i; 4 twos.

Show 12 boxes.

Have 3 boxes in €ach row.
X X X
X XX
x XX
X XX

Thereare /< boxes.
/2 is 4 threes.
- <2 x3,

/-"'"\

Sy)w 15 boxes.

Have 5 boxes in each row.

X X x XX
XX X X X
XX XXX

There are ./5boxes
~/9 is 3 fives.
15 = \5 x5,

Show 12 boxes.

XXX X
X X XX
X X XX

There are /2 boxes.

Have 4 boxes in each row.

/Z is \—3 fours.
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-2, PARTITIONING INTO A GIVEN NUMBER OF EQUIVALENT SETS

OBJECTIVE: Tc partition a set into & given number of eguivalent subsets.
VOCABULARY: (No new words.)

MATERTALS: A set of 1& counters (disks, buttons, etc.) for each child;

bR

a set of 1¢ disks to be used ~u the flannel board.

SUGGESTED PROCEDURE

PRE -BOOK ACTIVITIES:

Present the following problem:

Mary, Sue and Betty have 12 cookies.

They want to share the cookies so that each girl will have the same

numker of cookies.

How can they do this?

Children will probably suggest giving one to each girl in turn until all
cookies nave been iistrituted; "passing them out” until all are gone.

Explain that we must see thab euch girl gets the same number c¢f cookies.

Let these disks reprcesent the cookies.

How many shall we put on the flannel board? (12.)

Place three varn rings on tne flannel board so that each girl's cookies
may be placed inside tne ring. HRemove a subset of from the set of
12 and place a cockie inside each ring. Continue this procedure until
no more subsets of s can be removed from the starting set. Ask how
meny codckies each girl will get. Ask children to describe another weay
of showing the : subsets. If they do not suggest putting the disks in
rows, susgest that we put the disks in three r-ws. The first row then
shows the cookies that Mary gets, the second row shows Sue's cookies and

tne third row shows Betty's ccokies.

Again, renmuv

D

a sur~et >f 3 from the starting set of 12. Place

irst member in =ach f 3 rows, as, @
&

Remave a second subset f ¢ and place a disk in each of the 3

[+
[}

the disks as the

r~. . Continue until the 4 subsets have been removed.

ERIC 2.

Aruitoxt provided by Eic:
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If children do not observe that an array has been made and that
1t is easy to see that each row has 4 members, ask them to tell how

many rows and how many memvers in each row,

Let us complete this sentence (which you write on the

chalkboard)

12 is three s,

Discuss ihe fact that making an array helps them to find out how many

cookies each girl receives. (L.)

Have children use ubjects on their desks to find out how many mem-
bers in each set if a set of 10 is bartitioned into 2 equivalent

subsets. Wahen they find the answer, then write:
10 is two 5 's.
1C=2x5
Continue with several other problems, such as, a set of 12 as &

subsets of how many members, a set of 8 as L subsets of how many

members, a set of ) as 2 subsets of how many members, a set of 1k

as 2 subsets of how many members, etc. To solve these problems and

similar problems children should use objects.

USING THE PUPIL'S BOOK, pages 245-247:

Children are to first =ell the number of objects in the picture.
Then they separate the set intc the number of given subsets, draving
a ring arcund each subset or drewing lines to separate the objects into

the subsets, and complete the sw..cences.
) np

Discuss the first example with the children., For example,

There are 4 apples.

Imagine that three children sare To share the apples.

Show the apples each child gets.

Make clear that they are tc use all the objects and that the same
number of objects must be in each subget. ihstruct them as to how they

may show the subsets, ag,

ERIC

Aruitoxt provided by Eic:
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O :

Suggest that they imsgine problems for the other pictures, such as,

(Gl
O O
o)

There are 6 blocks. Think of putting the same

number of blocks in each of 2 boxes. Show the

blocks that go in each box.

AR

-

459
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Partitioning

There are é apples There are é_ blocks.
Show 3 sets. Show 2 sets.

6 isthree =2 s 6 is two O 's.

6 =3x é/

6-2 x 3 .

There are “ umbrellas.

Show 2 sets.

T
T

4 istwo = 's.

4 = 2 x =

.
—

There are /0 squares.

Show 5 sets.

( l/

10 is five Z 's.
10 = 5 x Z

245




Partitioning

There are /EZ balls.

Show "3 sets.
R

© O o
12 is three <7 s,

12=3x é

Ihere are

Show 4 sets.

ZJ0

blocks.

HEEE

E

//
20 is four J s,

no

0-4x 95 .

There are /C rectanges.

Show 5 sets.

— —
T
P
10 is five Z 's.
0-5x £

There are /2 circles.

Show 6 sets.

12

12

issixZ ‘s.
= 6% 2
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Partitioning
There are 5 bananas. There are 07 candles.
Show 3 sets. Show 2 sets.

b_——-—:/ ———— e—
\

6 is three i's. 8 is two 4
6=3x __é = -
There are/_ésfars. There are /2 circles.
- Show 4 sets. Show 2 sets. |
00000 ’
L 0%@0 QUOO
22— 0000
335 |O0O0
16 is four i's. 12 istwo s :
16 = 4 x _4 12 = 2 x

247




9-3. PARIS OF REGIONS AND SETS

OBJECTIVE: To partition given regions and sets o1 objects into twc and

thrqe congruent or equivalent parts.
VOCABULARY: (No\new words.)

MATERIALS: Sheety of yellow and blue paper; rectenguwlar and circular
regions and set of objects to be used on the flannel board;
drinking straws; and other objects that can be separated into
congruent or equivalent parts.’ A piece of yarn. A set of
12 objects (disks, buttons, etc.) for each child. A plece
of string for each child. .

SUGGESTED PROCEDURE

PRE -BOOK ACTIVITIES:

Place an "apple" or circular piece of felt on the flannel board.

Herc is one aégle.
How can we cut it to have two parts the same size? (If children

— —— — —

suggest ways, cut the "apple" according to their directions. 7.
may be necessary to take ancther "apple” and try again if they find

that the parts are not the same size.!

Then take one part from the flannel board, holding it in your hend so
children can see it. Ask,

How many parts are in my hand? (1.)

How many parts are now on the flannel board? (1.) (Return the

_part to the flannel boare. )

How many equivalent parts iﬁ the whole apple? {«.)} - .

C - ntinue the liscussion by placing s circular region ( r rectangular
region) on the flannel board--one which has already been cut into &

congruent parts.

Here is a plece cpaped like a circle.

How many piecec are there? (3.)

Are these parts all the same size?
How can you tell? (Place one part on each of the others to see if
they fit exactly.)

How many paris in the whole kiece? (j.)

— ———— ———— — —

ERIC
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Then remove two parts from the flannel board, holding them so that the
children can see them.

How meny parts do I have in my hand? (2.)

How many parts are still on the flannel board? (1.) (Put the

pieces on the flannel board again.)

Now how many pieces are on the board? (3.)

Do ve have-our starting region on the fisnnel board? (Yes,)

Continue the discussion using drinking straws ac the starting units.

Tape one to the chalkboard. Obse~ve that the other straws are just as

long as the one on the-board. Cut one of these into 2 congruent parts.'

Cut the other into 3 congruent parts. Place these below the straw on
the board. Indicating the straw cut into two parts, ask a child to

draw a ring around one f the parts. Then erase the ring and ask another
child to draw a ring around two of the parts. In a similar way, note

the three parts of the other straw--1 part, 2 parts, and 3 parts--
all of the same size.

Use other materials vlich enable children to observe first a whole
unit and then to recognize that it has been partitioned into 2 or 3

congruent parts--perts of the same size and shape.

USING THE PUPIL'S BOOK, pages 248-249:

Children observe the number of congruent parts into which the unit
has been partitioned. Then they complete the sentence and color the

number of parts indicated.




Parts of Regions

465

\ j
N z_“'/

There are parts

Color 1 part red.

i
<A
< @D

7

There are 3 parts.

" Color 1 part blue.

{

There are > parts.

Color 1 part green.

There are = parts.

Color 1 part green.

plu®

There are .2 parts.

Color 1 part blue.

There are Z parts.

Color 1 part red.




Parts of Regions

There are

Z

Color 2 parts red.

pﬁ rts.

,,

There are _\_3___ parts.

Color' 3 parts ‘red.~

plut

There are Z parts.

L —

Color 2 parts blue.

plar

There are 3 parts.

Colpr 3 parts blue.

f'rfmi fﬁfﬁ

There are Z parts.

Color 2 parts green.

| ez

/ .
'/,;2/52‘@ :

P ﬂf}f&z.
v A

There are 3 parts.

Color 3 parts green.

35
[
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'

Place a set of 6 objects on the flannel board.

Let's partition this set into parts, so ihat the part: are
equivalent.

Separate the objects into 2 parts. Place a piece of yarn around each

part. Ask a child to show one part of the set. Then ask h.w many parts

do not have rings ar~und them. (1.) Remove the yarn.

— — — — ——

Do we have our starting set? ({Yes.) -

Then ask a child to separate the set intn 3 equivalent parts.
Ask how many parts there are. \sk a child to use the yarn to show 1
part of the set. RemQving the yarn, sk another child to show 2 parts
of the set, again using the yarn to chow the two parts. Again, removing

the yarn, ask another child to show 3 parts of the set.

-

Give each child 12 counters (disks, buttons, etc.) and a piece
of string. Ask each ;hild to place a set of 4 objects cn his desk.
When they have done this, ask ¢ 'h to partition his set intoc 2
equivalent parts. After this ° <« is completed, ask each to usr the
string to show one part. Then ask each child to show two parts. (At

this time, we are not concerned with the number of objects in each part.)

Continue the lesson by asking each child ta put a set of ¢ objects
on n13 desk. First partition into 2 equivalent parde and givé in-
structions as abcove. Then, ack each to partition the set of. 6 into
5 equivalent parts. Using their strings, they identify 1 part, 2

parts, and : parts.

Use sets of "2, 8, 10, and 12 for partitioning sets into 2
equivalent parts.

Use sets of 3, 9, and 12 for partitioning sets into < equiva-

——

lent parts.

USING THE PUPIL'S BOOK, pages 250-251:

Children observe the number of equivalent parts into which the set
has been partitioned. Then they complete the sentence and color each
object in the partc indicated. Demonstrate with first exeécise on
page 250. Alert children to horizontal partitioning in the exercise
with six balls. Ask:

Can you find the lines partitioning the balls?

231

-~
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Part of Sets S

14ala) 2
A

There are _{ parts. Color 1 part. | There are 3 parts. Color 1 part]

There are =2 parts. There are

O
O

QO
@@@@

©
QO
-
—
w

Color 1 part. Color 1 part.

s

There are parts. There are 3 parts.

Color 2 parts. Color 2 parts.

250
20




Parts of Sets

There are 3 parts. Color 2 parts.

2l
naan 0 |

There areéparts. Color 2 parts.

7
a

There are _Zparts. Color 2 parts.

There areiparts. Color 3 parts.

Thereare 3 parts. Color 1 part.

SRR
o Cog
o~

There are 3 parts. Color 2 parts.
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9-4. ONE-

&

rﬂ
5
N

OBJECTIVE: To intrscuce the idea of one-half, and the symbol for one-

helf, also, the 1dea of two halves, and the symbol for two

halves.
VOCABULARY: One-half, two nalves.

MATERIALS: Materials for flannel board--sets of cbjects, rectangular

and circular ‘regions.

Numeral cards I I %o be used on the flannel

board. Scts of objects for children toc use on desk and
and 2
30

PRE-BOOK ACTIVITIES: ///

the numeral cards

SUGGESTED PROCEDURE

Place # flannel cut-outs (apples) on the flannel board in no
particular arrangement. Ask children how many spples are on the flanmnel

board. Tien say--

Here is 1 set of apples.

Y

Let's partition this set into 2 eguivalent parts.

Who can show the two parts? (Let a child who thinks he can show

t..2 two equivalent subsets of apples, do so.)

Does anyone know what number describes this part 22 the starting

set ihat we have on the flannel board? (Indicate 7ne »f the 2
subsets. )

Sonme cnild may be atle to associate the number, one-half, with the part

of the set. If tney say, "Three,” acknowle that three deocrlbes the

number of apples but we want a number to describe the part ﬂi one set,

If no one knows the number, tell the children thet we have & new
kind of number, s number whose name is one-half. Conitinue the discussinn
having children pretend that they are to give the two parts ~f the set
of apples to two children, each child receiving one part.

Ask,

What number describes the part of the set .f apples that JSusan has?
(One-half:)

Yhat number describes the part i tne set of apples that John has?
(One-nalf.)

O

RIC
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Then tell the children that the name of this number is written like this--

as you exhibit the numeral card . Have them lock at the two cards
on their desks. Ask which of the cards names the number, one-hall.

"_l_ll

Point out that the numeral is made by using the numerals fcor one
and two. Y,u may wish to ask if there are other numerals whicn are made
by using 1 and 2. (12 and 21.) Enmhasize that we write these names
in a different way. We write "1", put a bar under it, and write "2"
wnder the bar. (We 7o not expect children tc write these numerals.

They are Jjust to recognize the numeral for one-half and later two-halves.)

How many one-halves are shown? (2.)

The number that‘descrites the whole set Jhich has been separated

into two equivalent parts is two-halves.

We write the name of this numpber like this--(exhibit the numeral

card )
14

Because many children have only the idea that one-nalf means a part of

something, or less than all of & set, it is necessary to emphasize that
finding -ne-half of a set required partitioning the set into =2

equivalent subsets.

Provide experiences for showing one-helr and two halves of many
different sets--k, &, 10, 12. It is important that children learn
ts think of the set of objects as one set and that t5 find one-half of
the set, they partition (5r separate) the set into tw>y equivalent sub-

sets.,

Take a sheet of peper. Have the childrsn observe the sheet 3f
paper. Place it on the chalkboard or some place where it can te kept
in view. Then take another sheet of paper and show by placing it on
top of the first sheet that the sheets are the same size. One fits

exactly on the other.

Here is another sheet of paper the same sice.

Let's separate this sneet into 2 parts. {Fold the paper and cut
it.)

Are these parts the same size? (Yes.)

Hw can we be certain? ({Put one piece »n t>; of the other. See if

they f£it exactly.)

If the number 1 describes this sheet of paper (1ndicate the cheet

€) )

PO




O

on the chalkboard), i*.at number describes this part of a sheet of

paper (hold up one of the two pieces)? (One-half.)

Ask a child to identify the numeral for this number by showing the numeral
card which ha~ its name. Then show both pieces of the sheet that has

been cut.

What number 3escribes the paper that I now have in my hand? (1f

children answer 1, accept this answer. However, also tell them

that they can name the number, two-halves.)

Ask children to show the numeral card which names two-halves.

Continué with other regicons where first the unit is identified and then
it is separated into two parts of the same size. Identify the part that

can be described by one-hulf and by two-halves.

Again, it is important that children learn thaet the number cne-half

describes that part of a set of 1 which has been separated into two

equivalent parts and that twc-halves describes two such parts.

USING THE PUPIL'S BOUK, prges 252-25%:

Children are to ring the word "Yes" if the shaded part of the set

can be described by one-half or by two-halves. They then ring the name

of the number. If neither osne-half nor two-halves describes the shaded

part, tren they ring the word, "No."

ERIC
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One Half

)

NO

s 2 7
2
?
YES NO YES NO
> L
2 ?
B 1 |
z 2
2 ?
YES NO @ NO
3 1
2 ?
£ 2
2 ?

253




One Half

YES

NO

YES

NO

—_

NO

254
459




9-5. ONE-THIRD

OBJECTIVE: To introduce the idea of one.third, and the symbol for one-
third, also, two thirds and three thirds.
VOCABULAR.: One-third, two-thirds, three-thirds.

MATERTALS: Sets of meterials for the flannel board, rectengular and
circular regions cut into three congruent parts. The
numeral cards l . l to be used on flannel
board. set of 1' counters (disks, buttons, etc.) for
each child. Three numeral cards for each child %

» also numeral cards uséd previously.

SUGGESTED PROCEDURE

PRE -BOOK ACTIVITIES:

Make a display of 12 disks on the flannel board. Review the idea
of one-hall by askiie the children to imagine that the disks are coockies
and that two chilldren are to share the cookies. Each child is to have
Just as muny cookies as the other. Ask two children to come to the board
and decide how they might share these. If a suggestion is needed, ask
each %o take a cookie, and then each to take another cookie, and so on

until all cooxies are gone.

Then ask the first child to place h1s share of the cookies in & row.
Ask the second child t. place his share in a row below that of the first
child. Then ask other children to name the number that describes the
part of the set that each child has. They can }ndicate this by using
their numeral cards. Tcgether the children have how many halves?
Again, the children respcnd by using their numeral cards. Again, arrenge
the 12 disks on the flannel uoard. Ask how three children can share
the twelve cookles sc that each child will have the same number of cockies.
Ask three children to come to the board and decide how to do this.
They may each take a cookie, then each take ansther cuokie, and continue
(this process until all the (cokies are gohe. Ask the tirst child to
place his sha*e of the cookies in & row, the next child to place his in

4 row belew that of the first child's cookies, and so on.

A

Ask 1! anycne knows what n'muer describes the part of the set of »
cookies each child has. If no one says, "One-third,” recall that we
started with 1 set. The number which describes the part une child

1

(name the child) has is one-third.

(A
NG
-
-
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Have the numeral cards to be used displayed. Which of these do you

think names one-third? Identify the name for one-third. (5)

3

Then talk about the cookies that two children have as being two-
thirds of the one set of cookies. Identify the name for this number.
2

(3) Children have three-thirds of the set of cookies or all of the

cookies. Identify the name for this number. (%)

Repeat with other sets of objects until the idea that one-third
is the number which describes one of three equivalent parts of the set,
that two-thi:.!s describes two such parts, and that three-thirds describes
the three pa.ts or the entire set. Children tell what number describes

the part indicated by using their numeral cards.

Have children work individually with sets of objects, showing what
part of a set of 6 can be described by one-third, two-thirds, three-
thirds. They can indicate the part of the set by putting a piece of
string around that part. Give them instructions nrally and by indicat-
ing the parts using ths_numeral cards. In a similar way, they work with
sets of 9, 3, 12, and 1% objects.

_Follow procedures similar to those used for developing the under-
standing of one-half, using sheets of paper. Then continue with other
c?rcular and rectangular regions. First, they should observe the
starting unit. Theﬂ“another unit the same size is separated into three
congruent parte.

It is important in this lesson that children learn thgﬁ the number,
one-third, describes 1 of the 3 equivalent or congruent parts into
which the starting ‘set of objects .r region has been partitioned. Also,

they learn that three-thirds describes the entire set or region.

USING THE PUPIL'S BOOK, pages 255-256:

Children are to ring the word "Yes'" if che shaded part of the set cr

>
?, or %. Tlen they ring the numeral
that names the number. If the shaded region cannot be described by these

1
recion can be described by =,

numbers, then they ring tne word, "Ne."
Pages & 7-255%:

Children ring the correct numeral. If neither names ihe number

which describes the shaded regi . they ring "No."

N
—~
=
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One-Third
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Regions

Ring the correct numeral

; L .
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. Sets of Objects
Ring the correct numeral.
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9-6. USING RATIONAL NUMBERS

OBJECTIVE: To find the number of objects in cne-helf and one-third

of a given set.
=y

VOCABULARY: (N5 new words.)

MATERIALS: A set of 12 objects (apples) to be used un the flannel
board; a sel of 17 counters (disks, buttons, ete.) for
each child.

SUGGESTED PROCEDURE

N

PRE-BOCK ACTIVITIES:

Place a set of 8 objects {apples) on the .lannel buard.

Suppose that we put these apples on two plates.

We will let these pieces represent the plates. (Plece twc rlannel

strips cn the flannel board.)

Eg will put just as many apples on one plste as on the other.

Who can separate the set of apples into two equivalent csubsets?
(Ask child who thinks he can do this to do so.)
" Y¥hat part of the set of apples is on this plate (indicate plate)?

l»
3 .
by ¥hat part of the set of apples is on this plate (indicate other
s plate)? (l) :
» 2 )
How many.apples are on this plate? (Again, indicate firs< plate.)
(4.)

O

ERIC
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How many apples are on tiis plate? (Indicate other plate.) (4.)

Let's write sentences that describe what we have done,

Again ask for the number of apples that were placed .n the flannel

board. Then write:

s

- There are apples. ‘ o .
]
How meny apples are in 5 of the set? " (4.)
" We write:

a

of 8 15 k.

N

Continue with other sets cf apples--{ apples, 4 apples, 2 apples,
10 apples. Ea®h set is then partitioned into t<o equivalent parts.
Each part is identifled as one-half of the set of apples. Then a.k for
the number of apples in each part. When those actions and -val descrip-
tions heve been given, then write the sentence that can be associated

with finding % of the set of oubjects.

Lorv
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For example, % of 6 is 3
. / % of 4 is 2
% of 2 is 1
% of 10 1is 5.
% of 1 1is %.

Ask children to use sets of objects on their desks. Use sets of
4, 6, 8, 2/} and 10. They first show one-half of the set. Then,
they tell how many objects are in that pert of the set. You write on
the chalkboard the sentence that describes finding % of each set of
objects, B

s

Read the following word problems to the children. Let them use
the objects on their desks to find the answers., Then you write the \
sentences thaﬁ can be associated with the problem on the chalkboard.
After they find the answer, write the numeral in the blank to complete
the sentence,

1. 6 boys were playing ball. One-half of the
boys went home. How many boys went home?
(3.) Wnat part of the group was still
playing ball? (3.)

(% of 6 is )

2. Mother had 8 sticks of gum. She gave %
of the gum to Mary. How many sticks of gum
did mother give to Mary? (4.)
(']2: of 8 is ___)
3. John had U4 cookies, He gave 2 cookies
to Tom. What part of the set of cookies did
Tom get? (%.) What part of the set of ccokies
did John still have? (-é—.)

( of )4» = (_-)

1
5 of the
nails to make a bird house. How many nails
did he use? (6.)

(é— of 12 is )

What part of the set of nails did he still

I, TFather had 12 neils. He used

have? k%.)

Q 24/

; \
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USING THE PUPIL'S BOCK, pages 59-260:

Children first color the objects to show the two eguivalent parts

of the set. Then they conplete the sentence,

Use similar experiences for using the number one-third, first
starting with a set of 12 objects (apples) on the rlannel board. Then
put them on three plates, stc,

Continue the discussion with othzr sets of objects on the flannel
board, as, sets of ©, 9, 3, and 1. Alsc have children use objects

on their lesks. Now they separate the set into > Pparts and identify

Children first cclor the cbjects to show the three egulvalent parts

of the set. Tnen they complete thne sentence.

(A
-




One Half

Coldr L of each set blue.

2
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Color the other half red. Fill the blanks.

There are é stars.

?0f6l5 3.

There are é balloons.

—%—of 6is

o 4is L

?

There are 4 umbrellas.

|
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One Half

Color —21— of each set blue. Color the other hali red. Fill in the blanks.

/

There are & bottles.
El‘ of 6 is \_8 .
~~ ‘ f/
@ @ @ There are hearts.
L of 8 is %L )

2 A
ALY
| @@@@@ There are/_&circles_
| OO S0 D

©

ERIC
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One Third

L87

Color L of each set blue. Color % of each set red. Color —13—

3
of each set green. Fill in the bla

nks.

£ P K

7

There are éumbrellas.

—l—oféis Z

3 U

There are é milk bottles.

LoféisZ.

3 P

There are 3 houses.

1 )
—3—of3|s /
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One Third

1
3

1
Color 3 of each set blue. Color % of each set red. Color
of each set green. Fill the blanks.

hlus hlut

@ w There are i telephones.
&), G ! @/zz@ Logis 3

3 .
@/ﬂm [ //fm w/wzm

@ @ @ @ There are _Z circles.

1

@@ @@ ?OfIZiSi.
Yo PP

There is / region.
jlot 1 L
" 3 of 1 is = .
J€

262

12N
S
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Chapter 10

LINEAR MEASUREMENT

BACKGROUND

In this chapter, we discuss the measurement of line segment. Recall
that a line segment is the set of points followed in passing along a
straight path from & given point A to a given point B, Two line segments
are congruent proviled that they have the same size, so that one will fit

exactly on the other.

Long before the child comes t¢ school he has experience in comparisons
of order: his father .. taller than he is; his sister is younger than he
is; the new house 1s bigger than the old house; this pail is heavier than
that pail. He has also had experience with the notion of measure; he
understands and makes such statements as, "My ded is’ 6 feet tall,”

"We get : quarts of milk & day," "It takes me 15 minutes .o get to
w0ol." Here we wish to extend the child's knowledge and intuitive under-

standing of linear measure.

Our develupment parallels the historical one. The counting of separate
objects (say, sheep) was a technigue not applicable to measuring a region
or curve (like a field or its boundary). Nevertheless, one can often
make comparisons: this field 1s larger than that; this boundary is longer
thaen that. Later, when one field bordered anuther, actual measurement be-
car necessary. When o unit of measure (e.g., that part of a rope between
t  knots) was agreed upon, it was possible to designate a piece of pro-
verty ~: having a length ot "50 units of rope" and having a width of "30
units i rope'. With the incre . in travel and communication it became
obvicu. *at "0 unit. of rope' dil not always rerresent the same leﬁéth.
Henze, ct: lard units were udopted. For convenience in measuring, rules

or scales m -4 1in the.e otandard units were introduced.

MEASURE, LENGTH, UN.IS

In measuring line segments, we fir ° secle:t a particular line segment,
say RS, to serve as a unit.

R ‘S

P
L 4 -

unit

~
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The length of RS itself is then 1 wunit. To measure any given line
segment CD, we lay off the unit RS along it.

C o

[ ]
b
o

unit wnit

If the unit can be laid ofr exactly twice, as in the pictwre, we say

that the measure of CD ic 2, and that the len

If the unit could be laif off exactly three times, we would say that the
measure of CD is -, and that the length of CD is 3 units. The

measure of a line segment is a number: the number of times the wnit can
be laid off on a line segment. When naming a length, we use boih the

measure and the unit.

More often than not, the unit will not fit exactly wome whole number
of times. There will be a part of a unit left over. In the picture be-
low, the unit can be laid off along the segment AB 5 times, with a part

of a wit left over, but it does not fit 4 times.

A B
V it ! unit ! unit i !

The length of AB is then greater than 3 units but le.s than & units.
Moreover, iu our examples the length of AB ig visibly nearer to 2

units than to 4 units. In thie case, we say that the length of AB

to the nearest unit is 3 wunits. This approximation is the best we can
give without introducing fracticnal parts of a unit or shifting to a
smaller unit. In thi. chapter, we will not introduce the phrase, to the
nearest unit, but will note that the length of AB above is Letween 3

and 4% units.

STANDARD UNITS AND SYSTEMS OF MEASURES

The acceptance ~f a standard unit for purposes f communication is

sonn followed by an appreciation of the convenience of having a variety

N2




of standard unitse An inch is a suitable standard unit for measuring the
edge of a sheet of paper, but hardly satisfactory ior finding the length
of the schoo. corridor., While a yard is a satisfactory standard for

measuring the school corridor, it would not be a sensible unit for finding

the distance between Chicago and Philadelphia.
|
!
|
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10-1. LINE SECMENT, STRAIGHTEDGE

OBJECTIVE: To introduce the coucept of line segment and the use of the
i straightedge.

VOCABULARY : Straightedge, line segment.

MATERIALS: Jump rope, yorn, string, thread; various models of liue
segments; unmarked strips of cardbeard (at least 10 inches

in length).

SUGGESTED PROCEDURE

PRE-BOOK ACTIVITIES:

Show a loosely held string between two pencils. Pull the string
tightly to demonstrate the idea of a straight path.

N
Q

Q
W

\\

e

Ask the children to identify objects that display straight paths:

the edge «f a deok, a sheet of paper, etc.

Explain that these are all examples of line semment:; a straightedge
from one point to anather., Call attention t the physical things that
suggest the endpoints. For example, if the edge of a block i~ mentioned

as a line segment, then the corners ot the block represent the endpoints.

On the chalkboard show two pointe. Diaw o line segment between them.
Uce an unmarked cardboard straightedre, cince one will be used later by

the children,

Explain that 1t is often help ul to wive numes to the endpoints.

Label them A and B as shown.

RIC
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Explain further that the names of the endpoints may be used to name
the line segment either as AB or as BA. Illustrate and name several

other line segments, ° ‘ .

Unecover on the chelkboard, a picture of a triangle. Ask the children

if there is a way in which they can use line segments and letters to des-

cribe the triangle. Then label the triangle.

A

s

B & e C

Help the children to visualize that this triangle can be described as

being made up of line segment Kﬁ, line segment §5, and line segment CA.

Shor to more pnints on the brard. Demonstrate a technique Tor using
straightedge and cnalk. Show that if a piece of chalk is placed on ore
point and the straightedge lined up slightly below the other point,
then the line segment drawn will include both points. Also, discuss the
importance of holding the straightedge at the center rather than at an

end.

2 Distribute a cardboard strip to each child. Have each child put 2
dcts on & sheet of paper and use his cardboard strip to draw a line
segment with these dots as endpoints. Ask them to draw other line

segments br -ween other pairs of endpcints.
USING THE PUPIL'S BOOK, pages 263-20k:

Towao: A line segment connects twe points. A straishtedse can be

used to draw a line segment:
Page 262:

., Glve oral directions to uraw line segments AC, ¥C, and BD.

Tell the children to place their pencils on point A, line up the
straightedge with point C, hold it in the center, then draw AC.

Do the same for the second exercise on this page.

Q o
RS Y
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Page 26b:

Read instructiong and give help where needed. Some chi%dren
may not think to commt AD and BC as line segments. In discussion,
help them see that the two shorter line segments are part of the
longer line segment. Note also that twc smell triaﬁgular regions
such aé those bounded by OABE and OACE are part of the larger
triangular region bounded by AOABC.

Pages 265-266:

Read instructions for both pages, then let children work inde-
pendently. When page 266 is completed, ask the children to compare
the two examples (what happens when point D 1is inside, outside,
the triangle). They snould learn that 2B and AC mean line seg-
ment AB and line segment AC.

Each page presents one of the ideas of this section for visual
comparison. Ruead the instructions with the children. Make sure that
they agree that the marking of the first example on each page is '

correct.

s

<




Line Segments

. F

Draw AC, EC, and BD.
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L-ine Segments

~raw AB. BD. DC and CA.

Connect point E with the other points.

-

How many line segments can you count?
Color & square region red. «
Color one triangular region blue.
2
\

O
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Line Segments
Connect each point by a line segment to each of the other points.

- \
4,/\\\\6

Do any line segments cross?

Mark Yes or No. ~ Yes (No
C o

How many line segments cross? Z
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Line Segments

Draw AB and AC.

Now connect point D with the other points.

B
N T ——— ¢ D

A gL _ C

2
How many line segments cross? -

Draw BA and BC.
Now connect point D with the other points.

B

Do any line segments cross? Yes @




v
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10-2. COMPARING LINE SEGMENTS

OBJECTIVE: To introduce thc ldeas of longer tnan, longest, shorier
than, shortest, same length as.

To compare line segmerits by using an intermediate model.

VOCABULARY: Compare, longer than, longest, shorter than, shortest,

same length as.

MATERJALS: Ore long paint brush and one short paint brush for each
child, several tagboard and chipboard sheets of varled
lengths, flannel board, tﬁree strips of cloth of differ-
ent lengths, individual pieces of string, each 8
inches long, and as needed, penéils, pipe cleaners,
pick-up sticks, book, straws.

SUGGESTED PROCEDURE i

PRE-BOOK ACTIVITIES:. T

COMPARING LENGTHS OF OBJECTS

Give each child one short paint brush and orne long paint trush.

N

There should be a aistinct Jifference in length betweeun ihe Ur<shes.

<
N

If brushes are not available in guantity, use siraws. N
Ask the children to put the brushes on end on their desks. Find

N,
out how the brushes are alike. (Both are trushes, wood, etc.) Find®

cut how they are Jdifferent. (This brush is longer than that paint . i
brush.) . 1

Suggest to a chilu that he obrerve the brushes of the child next N |
to ham. Ask him to find a trush the same length as one of his, and ~ }
to display the two. Continues with ancther chily finaing a brush \q

Select tne chiluren at one tab.e ror lemcnstration. Give a paint

T

|
tonger than (shorter than) his.

|

|

brush to one child. Ask him to compare the trusi. with the two he has.
Seek the response that the new brush lc the sume length as one of hig
paint brushes, ani longer than the otner paint brusn. kepeat with

sifferent chiluren, alternating with & short ani a long brush.
§




O
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USING THE PUPIL'S BOOK, pages 267-269:

IDEAS: An object can be longer then, shorter than, or the same length
as anotheir object.

Each page presents one of the ideas of this section for visual
comparison. Read the instructions with the children. Make sure that
they agree thal the marking of the first example on each page is

correct.

!\'\:




Comparing Lengths

Mark the one that is longer than the other.

] \
| — = —
N\
-~ N ———
AN

A+

2
v

///




Comparing Lengths
Mark the one that is shorter than the other.

268

N




Comparing Lengths
Mark the sticks that are the same length.

503

CXT=A
/
\/ﬁ
\//

269
ey /
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COMPARING LINE SEGMENTS

Direct the children'. attention to the flannel board where three
strips .f coloved cloth of distinctly different lengths are displayed.
These strips should be placed horizontally and have the same beginning

posttion.

Discuss which strips are longer, then ask which is longest. (The
¢ne that 15 longer than any of the others). Repeuat with shorter and

shortc t, Test for length by moving one edse against another.

1. two parts of the room place two objects (farriy narrew) that
are obviously not the same length. Compare them at a distance, then
bring the objects together for comparison of their edges. Tnen place

twe objects that are the same length and repeat the comparismm,

Introduce two narrow tagbnard or chipboard sheets, one only slightly
longer than the otner. When the comparison 1s made, point out the
advantage of being able tu bring the objects topether to check the

lengths of their edres.

Call attention to two diff: rent edges of the flanncl buazrd (n~ne edge
should be shorter). Azk how these line cegments could be compared.
Accept any »f the following ideas:

1. Holding one's hands at the ends ! one line segment and using

this ts transfer to the other line segment. (The endpoints are
morked by the hands. Point out the difficulties involved.)

Layiny ~ piece »f string beside one line serment, and then grasping
it carefully at the endpoints of the line segment and carrying it
over to the other line segi.ui. (Clarify that the string represents
the line segment, and the places where it is held the endpoints.

The method i not very practical becsuse the string ney streten

\

if tension on it is increused.)
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Using a long unmarked stick or piece of paper by placing one end
of the stick or paper at one end of the line segment, marking a
point on the object at the other end of the line segment, and
then comparing the marked object with the ~ther line segment.
(Indicate that the edge nf the stick from one end to the mark

represents the line segment.)

Clarify that in each ‘'ase above, in ~ne way . r another, a mudel has
been made of one line segment. This model has been superimposed on the

other segment for comparison,

Use string to show how the edges f the flannel board can be com- .
pared.

USING THE PUPIL'S BOOK, pages 270-27s:

IDEAS: Two line segments can be compared by ucing a model of one and
B placing it on the other.

Pass out string to.the class. Read the instructions and tell the
chiidren they are t> use the string t. compare the line segments in each
set. Give no me: mstructions, bul move ar.und and ask leading gues-
tions to those who are obviously copying or 4re nes able 10 get started.

A

N
=
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Comparing Line Segments
Mark the line segment that is longer than the other one.




| Comparing Line Segments

Mark the line segment that is shorter than the other one.
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Comparing Line Segments

Mark the longest line segment.




Comparing Line Segments
Mark the line segment that is shcrtest.




10-:! MEASUREMENT 0f LINE SEQENTS
r
v
OBJECTIVE: T introdu~» the idea - wmeazurcment Sonoceement o U

number  { unitkegments that can te la1dond U, ong 6. o
it.

VOCARULARY: Unit vegment, umity, (rev{cw) len, th.

MATERTALS: T othpickrs, preces o drinking ~tra.., line .ment. roa

on paaer.
SUGGESTED PROCEDURE )]
Qv

PRE-BOOK ACTIVITIES:

Provide each child with a number o7 tocthpick < £ the nm> lon-oh.
Make provision for a number »f line corments tc to mescured,  The eni-
points should be clearly indicated, The exercige is - .ee hoow many
of- these toothpicks can ve, laid end tc end ul one cach line cepment,
Indicate that the tosthpick ir hut cne of muny tlject. that bomient

use to measure line segments. We call the Lo thpick nounit —esment,

Tne length of the toothpick is .ne unit. The lem-th of the line e, -

. 3 v " s
s 4 units. Have the children write the numerels 4 o tneyr
paper. Then continue with several other cegments where the Lty i+ 41
l=ast approximately the came 5 ceveral toothpicke that are line: .

+

e I NPT =P e

. —e :
v
The length & k unit.. %
- .
! Tie next cet of exampler should be thore where the wiit  eprent
~ ra
(¥ . hY ¢
. does not it exactly, ar shown bel w. Have the *.{ldren count the
-~ toothpicks and discver that the cegment l¢ between ~oand b kmntn-
: v' Y v, .
icks in length, Fead the senten:: and nLove the children wrPte tue
N -
numerals - and 4 where blank: are n-oted. .
-

%—’wm

— .
* i,
The lerngtn 1s vetwecrn $ urits ara & anit s,

LRIC
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Ask the children to check the examples again, this time using Jjust

one toothpick. Demonstrate how the toothpick is to be laid off and a
mark made ¢t the end each time so that the next measurement can be done

e carefully.

USING THE FUPIL'S BOOK, pages 27h-275:

IDEAS: A line segment may be meacured by repeatedly using a unit segment.

Have the children lay the toothpick repeatedly along the segments.
Ask them tc count the number of times the unit is used and to write the
correct numerals where shown. Some Jf the examples may result in the
last mark falling on the end of the line segment. In these cases ex-
plain that the number is not 'between", but is the count of the wnit

segments.

In all exercises, try to meke sure that the pupils keep clearly

1n mind that the unit is a line segment. It is easy to have this idea

obscured.

The exercises themselves will meke clear the possible variety of
units, Class discussion should crystallize the idea that for different
units, & measurement has different numbers. T. tell a length you need
to tell not .nly the number of units but alcc to tell what unit is used.
It should alac be pcasible tc develop the understanding that the saaller

the unit, the greater the nunber needed for any particular measurerment.

ERIC
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Measuring Line Segments - //}fa/'f/v‘ £%f/;fw£ %sz
. N~
Use a unit seqirent to find each length. Jeet Gy . 25 EE

C D

@ —8
The length of CD s between and units.

R S

@ -]
The length of SR is between . and units.

B
//
e
//

W
The length of WB is between and units.

274
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Measuring Line Segments /%7%/5” //ﬁfgf//’f/— o
. . / YA YR
Use a unit segment to find each length. Vﬁz //( <
o— —
The length is between and units.
hd —
The fength is between ___and units.
\\\
The length is between ___and units.

215

(28
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FURTHER ACTIVITIES:

Provide each child with several different units (say picres of

=
.

drinking straws) and have hLim measure the same line segrents with
each unit. If straws are used, for example, there should be some

designation sttached to the different ones such as "long straw",

"medium straw", and "short strew" so the pupil can desorive his

results as so rany "short straws", etc, An alternative would be

to use different cbjects as unit segments, such as pencil, chalk, ete,

t h diilerent

. Have dittferent pupils measur: the same linc segment wit

n

units, For example, draw a -r.lkline on the floor, Ask two children
(with Qiffe;ent sized feet) ¢ see how mary of their foot lengths it

takes to walk from one end ¢ the chalkline to the other., Instead of

5w

a chalkline you may wish to “ape a plece of heavy cord to the floor,

3. Have the pupils invent thet -wnounits and use thew, For exarple,
how many of some childls hard-spans is it a 'ross the edge of the

bookshel®?
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10-k. CONSTRUCTION OF A RULER .

OBJRCTIVE: To introduce the idea of & scale as a measuring cdevice.
VOCABULARY: (No new words.)

MATERTALS: Light cardboard straighiedge (unmarked) perhaps a foot long,
one for each pupil, some convenient unit segment (toothpicks
or preces >f drinking straws). one for each pupil. T~ be
con enient for handling, the units chosen should be around

two inches or a little less.

SUGGESTED PROCEDURF

Give a strailghtedge to each pupil and ask the pupils to make a
mark not far from the end. (This point is to be the zero point of ‘the
ruler. Note that the zero point is not at the end of the straightedge.
In eddition to teing easier t;‘identify, it avoids the problem that :

carners are al~eys getting bent and dog-eared. )

N.w ask each child to pui his uni1 segment (a toothpick or what-
ever unit was used 1in Section 10-3) on the straightedge with one enc

on tne initial mark and to mark the other end. ‘

— .

The pleve of the strarghtedge is now a line gsegaent one unit long.

AT

/
Now the unit segment can be ladd down again,

and again,

o AR
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as often as the length of the straightedge allows. It is now easy ¢

see that the marked straightedge stows line segments 1 wnit long, or

Z units long, etc,

The straight edge in its present form can now be used f r measuring
line segments as shown below, where 1t ig seen tnat the length of line
segment AB is 4 units and fne leugth ~f line segment CD is bet-

ween 4 and . unite.

C D
- ®
. 4
lhece numberc are found by counting the numie: [ unot cepments.

The ylacing _f tne straightedge will need to te cemrasized, 1.e,, the

placing of the original mark at one end point of the line sesmen®,

Tne next stage 1s tn ask the children t latel the marss on the
straightedye. The idea is to jut o | bel w the mark tnast was uaie the
firet time the unit was used, a velow the mark that wac made trne
sec nd time the unit wac u.ed, and 3> on. ILe ins!rument tren 1o ke

like this.

.-
.




Discussion should prduce the suggest: -n that the original mark be
labeled . The incrrument 13 now ¢ mplete and may properly be called
a ruler. Iudicate that the ruater shows part of & number line. In using
1t L measure line sewments 2B and D ¢ Letrnre, .he numbering of

the points 1rodaces & cimplication,

o — e
H — 8@

o
 Yo)

®

The frct *hat in measuring line sesment AE the point B ic
opposite the 4% merk shows that there were U4 coples Hf the uni:
serment between A and D ‘lnush ingtead »f lookiny back and coountine

Mghe vegment v owet 1w rersre, the lenstn of b ounite can te read

directly f'r m oo miler, Jimilarly, n lome seyrent 0D, the point

is tetween the L snd mAarto; tnie ohoow thet tne lenstn o of line
seqment, CDo1c tetween L oani warto.

Preerice ray e o e mescarine witn s devieo, nat 1t meed
not o Le ctrecsel s the meonnnies o ucing tre ruler will oo develored
wren ctandard aopte oA o antrodueceg inoa later

i

Q -t
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